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I N T R O D U C T I O N 
Nematology, or Nematodology as some workers prefer 
to call lt» has received great attention of scientists all 
over the world. Besides/ the nematodes parasitizing animals, 
it deals with a large number of nematodes confined to soil, 
of which some are parasitic to plants and others being free-
living feed on micro-organisms* Phyto-and agro-nematology 
represent special branch£:Of Nematology, the former deals 
with the association of plants and nematodes, while the 
latter concerns nematodes as factors in soil life and as 
component element of the entity that is called soil« 
The importance of plant parasitic nematodes in the 
agricultural economy is realized throughout the world« It 
is almost impossible to assess the total damage done by 
these tiny worms; but workers in America and Europe have 
proved beyond doubt the losses caused to staple and other 
crops by these noxious nematodes* Some workers have 
expressed these losses in terms of money* Hutchinson et> al* 
(1961) estimated the annual loss in the cultivated crops 
due to plant parasitic nematodes all over U*S*A« to be 
250 million dollars while Cairns (1955) fixed the same at 
500 million dollars* The assessment in England and Walesy 
in the year 1949 was made by Southey and Samuel (1954)*, 
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they showed the annual loss of potatoes >y Heterodera 
rostochiensis to be of the value of 2 million pounds* 
The study of plant and soil nematodes of any area 
ha^ manifold advantages. The abundance of these microscopic 
metazoans in every type of arable soil and the important 
role which they play in the fertility of the soil have made 
them of tremendous value for the basic as well as applied 
aspect of Hematology. Being member5 of the less specialized 
Orders of the Class Nematoda and being adapted to iihe varied 
modes of life, these worms provide Jfciie ^ eat diversity of form 
and structure U> draw the attention of taxonomists* The 
recognition of the importance in agriculture of scores of 
genera has drawn workers from various institutions concerned 
with the cause of agriculture, viz»« General Zoology, 
Entomology, Plant Pathology, Virology, Parasitology etc* 
The earliest record of the occurrence of ^Jthe plant 
parasitic nematodes in India was made by Baurber (1901) from 
a tea eelworm disease in South India* Siddiqi (1959) and 
Das (1960) initiated in an organized and planned manner the 
study of the systematics of these nematodes in India* Since 
then efforts are being made in this direction, still we have 
a meagre knowledge aboxtt the distribution of these worms in 
this country* The need of a thorou^ survey to record the 
nematode fauna associated with plants thus becomes inevitable* 
It is evident from the literature that very little 
is known about th$ nematode fauna associated with the roots 
— "^ m 
of plants in Gujarat State* Singh et, al« (1964) made a 
preliminary survey of plant-parasitic nematodes found in root 
zones of tobacco at Anand and listed Hoplolaimus angustallatus 
Whitehead; Helicotylenchus erythrinae (ZiBimermann) Golden; 
Tylenchorhynchus latus Allen; Pratylenchus zeae Graham; p. 
thornei Sher and Allen; Meloidogyne arenaria (Neal) Chitwood; 
Rotylenchulus reniformis linford and Oliveira and Trichodorus 
minor Colbran* Besides these, they have also included in 
their report the occurrence of Dorylaimus« Rhabditis and 
Acrobeles spp,associated with tobacco roots• Thus it appears 
that Gujarat State is almost unexplored as far as the plant 
and soil nematodes are concerned. This was the reason why 
the author undertook a detailed survey of this State in early 
1964* The work presented in this thesis is the result of 
examination of some 200 samples of plsuit roots and soil 
collected from 10 different places in the State during 1964*-66* 
The author made a sizeable collection of plant and soil 
nematodes from Gujarat State* Since a thorough study of all 
the species thus collected is practically impossible in such 
a short time, the author has, therefore, restricted here the 
scope of this work to four important families from each of the 
Orders Tylenchida Thome, 1949 (Tylenchidae, Atylenchidae, 
Hoplolaimidae, Neotylenchidae) and Dorylaimida (de Man, 1876) 
Pearse, 1942 (Discolaimidae, Longidoridae, Leptonchidae and 
Alaimidae)* Thirty new species of these families have been 
described in detail. The already known species identified by 
the author have been listed separately along with the names 
of the plants to which they were found associated and the place 
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where they were collected* A few described species have been 
re-studied to see the range of variations of certain important 
morphological structures* 
In the descriptions of species reported in this work, 
the author has tried to provide a detailed account of the 
structures which carry diagnostic values. The author feels 
that it is always better to describe a given taxon in detail 
so that workers get sufficient opportunity of conoparisen in 
future* Very little attention has been paid to the study 
of variations in different populations of a species, with 
the result that when a review is made a number of forms are 
synonymized* Keeping it in mind the author has studied in 
detail the variations in structures exhibited by individuals 
o^ Hoplolaimus steineri Kannan, 1961 dealing with different 
populations* Similar interesting results have been obtained 
for Xiphinema basiri Siddiqi, 1959* 
The results of the present study have been presented 
here in two partst Part 1 deals with the nematodes of the 
Order Tylenchida, while Part II includes the descriptions 
of the members of Dorylaimida* In Part I, one new genus, 
12 new species have been described and 6 new combinations 
proposed* In Part II, 18 new species have been recorded, 
and one new family, Discolaimidae,is proposed* 
The author has described four new species in the 
family Tylenchidae with the proposal of five new combinations* 
A new nematode genus, Reopsilenchus,is erected and placed 
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near Psilenchus de Man, 1921 and Basiria Siddiqi, 1959» 
Filenchus (Andrassy, 1954) Meyl, 1961 , Psilenchus and Basiria 
have been redefined, ThB laale of Psilenchus hilar us Siddiqi, 
1963 has been recorded for the first time. The genus 
Eutylenchus is reported for the first time from India and 
a new species is attributed to it* The family Uoplolaimidae 
is discussid with the addition of three new species in the 
genus Helicotylenchus Steiner, 1945 and two in the genus 
Rotylenchus Filipjev, 1936# Hoplolaimus steineri has been 
re-described with emphasis on the vsuriations in the morpholo-
gical characters observed in different populations, Hoplolaiaus 
indicus Sher, 1963 is synonymiaed with H# steineri. Two new 
species are added to the genus Nothotylenchus Thome, 194K 
In the Order Dorylaimida, the descriptions are given 
of ^ e three new speciesy each in the genera Discolaimium 
Thome, 1939 and Discolaimoides Heyns, 19634 two new species 
in the genus Discolaimus Cobb, 1913 are also described, A 
new family, Oiscolaimidae, is proposed for these three genera 
with the genus jiscolaimus as type, Discolaimium conura 
Thome, 1939 and D, sublatua Heyns, 1963 are reported for the 
first time from this country* In the family Longidoridae the 
author has described a new species each in the genera Longidorus 
(Micoletzky, 1922) Ulipjev, 1934 and Paralongidorus Siddiqi, 
Hooper and Khan, 1963« Variations in different populations 
of Xiphinema basiri have been recorded. Pot experiments 
were designed for the study of host-parasite relationship 
in the green house. These definitely proved that the nematode 
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thrived on orange seedlings and caused heavy injury to the 
plants, Xiphinemella utahnemacea n« sp« and Tylencholaimellus 
modulus n« sp« have been described in the family Leptonchidae* 
The genus Alaimus is discussed in detail and six new species 
have been described* 
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MATERIALS AHD METHODS 
A mixture of roots and soil weighing approximately 
1/2-1 Kg was taken from a depth of 10 to 50 cms (sometimes 
deeper in the case of fruit trees) in polythene bags. The 
polythene ba^ were closed tightly to prevent the sample 
from drying and they were ta^d with the information relating 
to the depth of sampling; name of the plant and locality, 
name of the grower etc* These were sent to laboratory in 
tin boxes* 
The soil was processed by a modification of Cobb's 
sifting and gravity method* The soil was put in a large 
bucket containing water and roiled vigorously to make a 
uniform suspension* Coarse debris was removed by passing the 
aliquot through160 mesh sieve* Usually three sieves of 85* 
200 and 300 meshes were employed to form a set and the whole 
aliquot was passed throu^ it. The catch of the first sieve 
was immediately examined for larger nematodes, while those 
of the second and third sieves were mixed up and the quantity 
of water reduced by decantation allowing sufficient time 
for the nematodes to settle down* The nematodes and debris 
suspension was poured over a Green's filter paper Upended 
on a coarse wire screen and submerged in water in a large 
trough. Care was taken not to allow the debris to float off 
the edges of the filter g^ze* After 24 hours most of the 
nematodes had migrated and settled down at the bottom of the 
trou^ in clear water, these were later concentrated by 
decantation* 
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The root samples were chopped up into small pieces and 
were processed by comminuting them about a minute in a waring 
blender* The comminute was passed through a grade of sieves 
of 60, 230 and 300 meshes* The sieve on the top removed the 
root debris while the finer ones caught the nematodes when 
present* 
The nematodes were killed by slowly heating them in a 
water bath until they were completely relaxed* Overheating 
was always avoided* Then they were fixed and stored in 
F.A. 4:10* 
Permanent slides of Dorylaimid nematodes were prepared 
by the method described by Siddiqi, 1964. Preserved specimens 
were processed through lactophenol and finally mounted in 
dehydrated glycerine* Tylenchids were mounted by the method 
described by Goodey (1963) which is a modification to Baker's 
(1953) technique* The nematodes were passed through a series 
of four solutions and finally mounted in dehydrated glycerine. 
The type slides have been deposited with the Zoology Musexim, 
Aligarh Muslim University, Aligarh* 
All the drawings were made with the help of a camera 
lucida* The various measurements of nematodes have been 
represented in the de Manx's (1880) formula. The figures 
used in this formula have b&en explained belowt 
Length » Total body length in millimeters* 
Total body length 
' Body width 
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b - Total body length 
Oesophageal length 
c a Total body length 
Tail length" 
V Distance from anterior end of body ,? « „„ ^ „„ „^ 
V - total body length ^ Expressed as percentage 
m ^ Distance from cloaca to anterior 
tip of the testis r. j 
—*^  Expressed as percentage 
Total body length 
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TOPOGRAPHY OF THE AREA SURVEYED 
The S t a t e of Gujara t covers an a r e a of 72,140 square 
m i l e s . I t s boundar ies a re def ined by the Arabian Sea on the 
w e s t , the S t a t e of Rajas than on the n o r t h - e a s t , Madhya 
Pradesh on the s o u t h - e a s t and Maharashtra on the s o u t h . 
On the n o r t h - w e s t e r n f r i n g e i t has a l s o a common border 
wi th West P a k i s t a n , 
The p r i n c i p a l source of l i v e l i h o o d i s a g r i c u l t u r e , 
a l though the t o t a l pe rcen tage of popu la t ion dependent on 
a g r i c u l t u r e i s a l i t t l e lower than i n many o the r S t a t e s , 
This S t a t e i s one of the major p roducers of c o t t o n , groundnut 
and tobacco i n the c o u n t r y . In r e s p e c t of foodgra ins , the 
S t a t e i s p a r t i c u l a r l y marked i n the p roduc t ion of m i l l e t s , 
p u l s e s and r i c e . Eas t e rn borde r of the S t a t e has c o n c e n t r a -
t i o n of f o r e s t s of t imber and f i rewood. Low p r o d u c t i v i t y 
i s due t o poor s o i l and t o a sma l l e r e x t e n t , i s accounted 
fo r by the i n f e r i o r crop p a t t e r n . In most of the p a r t s of 
t h e S t a t e the r a i n f a l l i s scan ty and v a r i a b l e . North 
G u j a r a t , S a u r a s h t r a and Kutch a re a r i d r e g i o n s , Kutch has 
an average annual r a i n f a l l of 30 to 40 cms, S a u r a s h t r a 
r e c e i v e s gin average r a i n f a l l of 48 to 51 cms, except i n the 
sou th -wes t e rn d i s t r i c t s of Bhavnagar, Amreli and Junagadh 
which ge t 76-102 cms, a y e a r . The sou the rn p a r t s of the S t a t e 
l i e on the t i p of the n o r t h e r n f lank of the Arabian Sea branch 
of the South-west monsoon. R a i n f a l l , t h e r e f o r e , g r adua l l y 
Plate 1. 
Map of Guaarat State showing 
ollection s i t e s and important c i t i es , 
I 
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decreases from 191 cms at Bulsar, the southern tip of 
the State, to 104 cms at Surat and 74 cms at Ahmedabad 
within a distance of 130 miles* North of Narmada river, 
variability of rainfall is over 30 percent* Rainfall 
is often local and patchy* 
The State has large proportion of the area imder 
non-food crops such as cotton, oilseeds, tobacco and 
fodder* The yields of jowar, bajra, pulses and important 
foodgrains of the State are less than the national average 
by 20 to 50 percent* The yields per acre of rice and 
wheat and of all the cash crops except cotton, are below 
the national average* 
P A R T - I 
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Order Tylenchida Thorne, 1949* 
Syn, H«teroderata (Pilipjev, 1934) Skarbilovich, 1959* 
Tylenchina Geraert, 1966* 
The Order Tylenchida includes nematodes which 
are free->living (occasionally laarine)* and parasites of 
plants and insects* The worms are usually small in size 
with annulated cuticle, stoma armed with protrusible 
stylet (with the exception of males of certain Cricone-
matidae and Tylenchulidae), and oesophagus generally 
differentiated into a procorpus, median oesophageal bulb 
provided with a valvular apparatus, isthmus and a terminal 
oesophageal bulb containing oesophageal glands which may 
extend over the intestine to form a lobe-like diverticulum* 
They have small amphids on the anterior end of the head 
and small pore-like phasmids (enlarged to form scutella 
in certain Hoplolaimidae)• 
This order has been divided into two superfamilies 
on the basis of the opening of the dorsal oesophageal 
gland* The dorsal oesophageal gland is located near the 
base of the spear in the superfamily Tylenchoidea (Oerley 
1880) Chitwood and Chitwood, 1937, while in the super-
family Aphelenchoidea (Fuchs, 1937) Thorne, 1949 it is 
located in the median oesophageal bulb* Most of the 
plant-feeding nematodes belong to this order* Recently 
Geraert (1966) proposed the new sub-orders Tylenchina 
and Aphelenchina* The author feels that the differences 
between these two groups do not merit a higher status 
than that of a superfamily* 
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Family Tylenchidae Oerley, 1880» 
Maipiosist Tylenchoideaj Cuticle thin, transversely 
striated* Lateral fields vith incisures* Internal head 
sclerotissation absent or slightly developed* Amphids 
small with pore or slit-like opening in the lips* Spear 
moderately developed vith or without basal knobs* Oeso-
phagus with a distinct corpus having an oval median 
oesophageal bulb* Internal sclerotized valve plates 
present* Basal part of oesophagus forming a pyriform 
bulb or extending in lobes over anterior end of intestine* 
Males usually with adanal or subterminal bursa* 
Type subfamily: Tylenchinae (Oerley, 1880) 
Marcinowski, 1909* 
So far only a limited number of species of the 
family Tylenchidae have been reported frooa India*. 
Hutchinson (1917) reported for the first time the genus 
Anguina Scopoli, ITITy when he described the ear-cockle 
and 'tundu* disease of wheat in Punjab* Later Choudhuri 
(1935) reported A* tritici (Steinbuch, 1799) Chitwood, 
1933» as one of the organisms responsible for causing 
ear-cockle and tundu disease* Baylis (1936) recorded 
Nothanguina cedidoplastes (Goodey, 1934) Whitehead, 1959 
( SB Anguina cedidoplastes) on An^ropogon pertusus from 
Banglore, Chickmagalur, Coimbatore and Palghat (South 
India)* 
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Siddiqi (1959) described Basiria, a new genus 
under the subfamily Tylenchinae. The type species B, 
graminophila was collected from the soil around the roots 
^^ Cynodon dactylon in Aligarh, Jairajpuri (1965) added 
another species, B. kashmirensis, from the nematodes 
collected aroun* the roots of Pyrus malus L. at Srinagar, 
Kashmir, Goodey (1963) synonymized this genus with 
Tylenchus (Filenchus) Andr£ssy, 1954» redesignating the 
species as T. (F). graminophilus (Siddiqi, 1959) Goodey, 
1963 and Jairajpuri (1966) held a similar view, Siddiqi 
(1963a).amended the diagnoses of Basiria and Psilenchus, 
The genus Basiria has been recognized by a number of 
workers (Andrassy, 1963} Colbran, 1964; and Baker, 1952). 
The genus f>itylenchus Filipjev, 1936 was reported 
for the first time in India by Butler in 1913, when he 
came across D, angustus (Butler, 1913) Filipjev, 1936, 
causing 'ufra' disease of rice in Bengal, Das (i960) 
provided the description of jD, myceliophagus Goodey, 
1958 isolated from the soil around the roots of Jowar, 
Sorghum vulgare, in Hyderabad, Siddiqi (1963) has 
contributed the description of two new species, D, nanus 
and B, mirus, collected from soil associated with the 
roots of Psidium guajava and Zea mays respectively at 
Jamalpur, Singh e_t al, (1964) recovered D, triformis(?) 
from the root zone of tobacco in Hansar, Mysore State, 
Das (1960) erected a new genus Leiperotylenchus 
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which has a f f i n i t i e s with the genera Ditylenchus and 
Tylenchus, The type species of th i s genus, L. Le iper i , 
was found associated with the roo ts of Lactuca sa t iva 
in Hyderabad, Leiperotylenchus was synonymized with 
Rotylenchulus by Loof and Oostenbrink, 1962. 
Siddiqi (1960) erected a new genus, Telotylenchus. 
under the family Tylenchidae obtained from so i l c o l l e c -
t ions of Cynodqn dactylon a t Aligarh; T, indicus was 
proposed as i t s type* Raski e_t, a l , (1964) added another 
species from th i s country v i z , , T, hausei , under th i s 
genus which was found p a r a s i t i c on 2ea mays and Sorghum 
vulgare a t Dadasugar, Mysore S t a t e , 
The f i r s t record of Tylenchorhynchus Cobb, 1913 ^ 
was made by Siddiqi and Basir (1959) when they published 
the descript iot i of two new spec ies , T, mashhoodi and T, 
coffeae i so l a t ed from the so i l samples obtained from 
around the roots of sugar cane and coffee respect ive ly 
in South India , Later Siddiqi (1961 ) added s ix more 
species to t h i s genus, of which four were described as 
new spec ies . 
Das (1960) was the f i r s t to report the species 
of the genus Tylenchus, Siddiqi (1963b) described four 
new species in th i s genus from Ind i a , The species in 
the genus Psil^nchus de Man, 1921, reported so far frcxn 
t h i s country aire: P, h i l a rus S i d d i q i , 1963? ?• minor 
S idd iq i , 1963 tod P, neoformis J a i r a j p u r i and S idd iq i , 
1963. 
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Andrassy (1954) divided the genus Tylenchus 
in to four new subgenera v iz» , Tylenchus, A^lenchus, 
Lelenchus and Fi lenchus, Andr^sy (1959) also proposed 
a new genus, Miculenchus, which was l a t e r re-ranked by 
Goodey (1963) as a subgenus under Tylenchus. The author 
has followed Meyl (1961 ) in recognizing a l l these groups 
as separate genera. 
Genus Aglenchus (Andrassy, 195^) Meyl, 1961 
Diagnosis; Tylenchinae; Body r e l a t i v e l y smal l , 0,3 -
0.9 mm, in l eng th . Cuticle coarsely s t r i a t e d . Lip 
region set off. Spear well developed with d i s t i nc t 
basal knobs. Median oesophageal bulb round and strongly 
developed. Vulva with cu t i cu la r l a t e r a l fls^). Vagina 
often thick-wal led. Tai l s lender , e longate , f i l i form. 
Type species ; Aglenchus agricola (de Man,1884) Meyl,1961. 
Aglenchus l>arvulus n , sp , 
(PI .2 , F igs , A - H) 
Measurements; 
Females (6) ; Length = 0,34 - 0,40 mm. j a = 22 - 26; 
b = 4,7 - 5«0; 0 = 5.0 - 5 .4 ; V = 61-64| 
Spear = 8 - 1 0 microns. 
Males (5 ) : Length = 0.34 - 0.38 mm.; a = 2 8 - 3 6 ; 
b = 4.8 - 5 ,2 ; c = 3.7 - 4 . 0 ; T = 26 .3 ; 
Spear = 8 - 9 microns. 
Plate 2. 
Figs, A - H, Aglenohus parvulus n, sp, 
A, Vulvar region, lateral. 
B. Male, 
C» Head end of male* 
D , Head end of female, 
E, Female. 
F, Vulvar region, ventral, 
G, Bursa, spicula and gubernaculum 
in male, 
H» Basal oesophageal bulb. 
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Female (Holotype); Length = 0,34 mm,; a = 22; 
b = 4»7; c = 5^0; V = 63. 
Descript ion: Body s lender , gradually tapering towards 
the ex t remi t i e s , assuming s l i gh t l y ven t r a l l y arcuate 
shape when relaxed in hot water . Body cu t i c l e with 
coarse t ransverse s t r i a e averaging 1,2 microns at mid-
body. Head almost continuous with the body contour. 
La tera l f i e ld s marked with four i n c i s u r e s , about one-
f i f t h body-width. Excretory pore located a t 58 - 75 
microns from the a n t e r i o r end with d i s t i n c t excretory 
duct , Hemlzonid d i s t i n c t , about 2 annules an te r io r to 
the excretory pore. Lip region rounded. Buccal spear 
comprising of two unequal p a r t s , an t e r io r par t being 
shor ter than the pos ter ior one. Spear knobs we l l -
developed, pos te r io r ly d i rec ted , Procorpus cy l indr ica l 
with opening of the dorsal oesophageal gland 5 microns 
behind the base of the spear . Median oesophageal bulb 
oval 10 microns long and 5 microns wide. Isthmus 
narrower than pro-corpus. Nerve r ing located at 56 
microns from an t e r io r end. Basal oesophageal bulb 
pyriform, Cardia large and rounded. I n t e s t i ne packed 
with g ranu les . 
Vulva t ransverse , vagina thick-walled, ovary 
s i n g l e , outs t re tched a n t e r i o r l y , with a s ingle row of 
oocytes . Post-uter ine sac about half the vulva body 
diameter long. Vulva-anus distance l e s s than the t a i l 
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length* Tail filiform, ending in & rounded terminus, 
8 M 9 times anal body width long* Biasmids not seen* 
Malet Similar to female in general appearance* 
Orifice of the dorsal oesophageal gland 3 microns 
from the base of the spear* Lateral fields about one-
fourth body width* Excretory pore located at 64 microns 
from anterior end* Testis single, outstretched, sper-
matocytes sirranged in a single row* Bursa small, crenate, 
adanal* Spicules psdred, ventrally arcuate, distinctly 
cephalated, 12 microns long* Gubernaculum simple, 
trough-shaped, 3 microns long* Tail filiform, with a 
rounded terminus, bending slightly to the dorsal side* 
Type habitat and locality: Collected from soil around 
roots of Jowar, (Sorghum vulgare) in Surrendranagar, 
Gujarat State* 
Relationship? Aglenchus parvulus n* sp* is closely 
related to A* parvus (Siddiqi, 1963) n* comb* and A* 
bryophilus (Steiner, 19H) Meyl, 1961* From the former 
species it can be separated in having a shorter body-
siase (L » 0*43 - 0*54 in A* parvus)t short post-uterine 
sac; more posteriorly located orifice of dorsal oeso-
phageal gland and a longer vulva-anus distance as compared 
to tail length* From A* bryophilui it can be differentiated 
by having a more posteriorly located orifice of the dorsal 
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oesophageal gland; shorter post-uterine sac; and a 
more rounded tail terminus* 
de Man (1921) proposed the genus Psilenchus to 
accommodate F* hilarulus with paired ovaries, knobless 
spear, elliptical amphid apertures, long filiform tail 
with clavate terminus and sub-terminal bursa in males* 
Thome (1949) included his four new speciesj P# striatus; 
?• magniiens; P* gracilis and F« aberrans and also 
shifted Tylenchus clavicaudatus Micoletzky, 1922 under 
this genus* Hagemeyer and Allen (1952) provided the 
description of Psilenchus duplexus and P* terextremus* 
Later Andrassy (1954) transferred Psilenchus duplexus 
^^ Tylenchus (Filenchus)« Colbran (I960) added Psilenchus 
tumidus a monodelphic species characterized in having a 
clavate tail and spear bearing distinct knobs. Recently 
Jairajpuri (1966) proposed a new subgenus Tylenchus 
(Clavilenchus) for the reception of Psilenchus tumidus* 
Andrassy (l962a,b) described Psilenchus aestuarius a 
didelphic species and P* nectiscriptus a monodelphic 
species under this genus* 
Siddiqi (1963a»b) added P* hilarus and P* minor 
to this genus while Jairajpuri and Siddiqi (1963) 
described P* neoformis from India, The description of 
P* hilarus is based on females only* The present author 
has encountered both females and males of this species 
isolated from soil around roots of citrus trees in Oohad, 
Gujarat State* The male is, therefore, described below* 
- 20 « 
Another population of related nematodes associated 
with the citrus roots was collected in Rajkot, Gujarat 
State. The worms show affinities with Psilenchus magnidens 
Thorne, 1949 and P» noctiscriptus Andrassy, 1962 in 
having a single ovary, wide amphidial slits and knobless 
spear, A new genus related to Psilenchus and Basiria 
Siddiqi, 1959 is represented by this group of nematodes. 
The name Heopsilenchus n»g. is proposed for it« 
The genera Psilenchus, Basiria and Neopsilenchus 
can easily be separated from Pilenchus in having an 
elevated, dome-shaped head; elliptical more posteriorly 
located aaiphidial slits, structure of the spear and to 
some extent the organisation of the oesophagus, Jairaj-
puri (1966) has lumped «^ species from these genera under 
Tylenchus (Pilenchus) and this only leads to increase-^  
confusion in the classification of this group, Thorne 
(1961) appreciated the great diversity of structures 
represented by the species of Psilenchus and pointed out 
that this group might eventually represent a higher 
taxonomic category. Elaborate definitions of Pilenchus« 
Basiria, Psilenchus and Neopsilenchus are provided below. 
Genus Pilenchus (Andrassy, 1954) Meyl, 1961 
Syn, Tylenchus (Pilenchus) Andrassy, 1954 
Diagnosis; (amended)j Tylenchidae: Medium to large-
sized worms. Body cuticle delicately annulated, Deirlds 
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and phasmids are not distinct* Head low, continuous 
or slightly set off, annulated* Spear usually weakly 
developed, with basal knobs, its tip not much shorter 
than the shaft. Amphid pore-like located on lips. 
Median oesophageal bulb ovate* Distance from anterior 
end to base of median oesophageal bulb less^ t* than that 
from the latter to base of oesophagus* Oesophagi-
intestinal valve small* Bursa moderately developed* 
Tail relatively long and slender, never clavate* 
Type species^ Filenchus filiformis (Butschli, 1875) 
Meyl, 1961* 
Other speciest 
Filenchus graciloides (Micoletzky, 1925) Meyl, 1961* 
Syn* Tylenchus graciloides Micoletzky, 1925* 
T* (Filenchus) graciloides (Micoletzky, 1925) 
"" Andra'ssy, 1954« 
Filenchus /goodeyi (Das, I960) n* comb, 
Syn* Tyl^nchus goodesri Das, I960* 
T* (Filencnus) gobdeyi (Das, I960) Goodey, 1963« 
Filenchus orbus (Andrassy. 1954) Meyl, 1961* 
Syn* Tylenchus (Filenchus) orbus Andra'ssy, 1954* 
Filenchus polyhypnus (Steiner and Albin, 1946) Meyl, 1961* 
Syn* Tylenchus polyhypnus Steiner and Albin, 1946. 
T* (Filencnus) polyhypnus (Steiner and Albin, 1946) 
" Andra'ssy, 1954* 
Filenchus striatus (Das, 1960) n* comb* 
Syn* Tylenchus striatus Das, I960* 
T* (Filenchus) sTriatus (Das, I960) Goodey, 1963* 
Filenchus valkanoyi (Andrassy, 1958) Meyl,^  1961* 
Syn* Tylenchus (Filenchus) valkanovi Andrsfssy, 1958* 
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Genus Basiria Siddiqi, 1959 
Diagnosis: Tylenchidae: Body finely annulated^ 
Fhasmids and deirids prominent* Head elevated, rounded 
anteriorly, dome-shaped. Posterior margins of labial 
frame work extending into the body. Lateral lips shorter 
as compared to sub-medians, Amphidial apertures elongate, 
with wide slits, located behind the base of lateral lips. 
Deirids and phasmids easily seen* Spear elongate, 
slender, with well developed basal knobs spear tip 
shorter than its shaft. Orifice of the dorsal oesophageal 
gland close to or a little behind the base of the spear. 
Median oesophageal bulb reduced and rounded, with weakly 
developed inner cuticular thickening. Basal oesophageal 
bulb pyriform, set off from the intestine. Distance 
from anterior end to base of median oesophageal bulb 
greater than that from the latter to base of oesophagus, 
Oesophago-intestinal valve distinct. Vulva post-
equatorial j ovary single, anteriorly outstretched. Post-
uterine sac short* Tails of both sexes elongate, filiform, 
extending into a finely rounded or pointed terminus. 
Bursa adanal. Spicules paired, cephalated, gubernaculum 
simple, trough-shaped. 
Type speciest Basiria graminophila Siddiqi, 1959* 
Syn* Tyle nchus (illsnchus) graminophilus 
(Siddiqi, 1959} Goodey, 1963* 
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Other species; 
Basir ia kashmirensis J a i r a j p u r i , 1965* 
Syn. Tylenchus (Filenchus) kashmirensis ( J a i r a j p u r i , 1965) 
J a i r a j p u r i , 1966, 
Bas i r i a paryamphidia Andr^ssy, 1963» 
Syn. Tylenchus (Filenchus) parvamphidius (Andrassy, 1963) 
J a i r a j p u r i , 1966. 
Bas i r i a aberrans (Thorne, 1949) S idd iq i , 1963« 
Syn. Psilenchus aberrans , Thorne, 1949« 
Tylenchus (Filenchus)aberrahs Goodey, 1963* 
Bas i r ia g r a c i l i s (Thorne, 1949) S idd iq i , 1963, 
Syn. Psilenchus g r a c i l i s Thorne, 1949» 
Tylenchus (Filenchus) g r a c i l i s Goodey, 1963. 
Genus Psilenchus de Man, 1921 
Diagnosis; (amended); Tylenchidae; Body elongate and 
slender , l e s s than 2 mm. in length . Cuticle f inely 
annulated. Phasmids and de i r ids prominent. Head elevated, 
dome-shaped with pos te r io r margins of frsuae work extending 
well i n t o body. Amphidial aper tures conspicuous with 
broad s l i t s , located at the base of l a t e r a l l i p s . Spear 
elongate , slender without basal knobs t i p shor ter than 
shaf t . Orifice of the dorsal oesophageal gland close 
to or l i t t l e behind spear base. Median oesophageal bulb 
well developed, with s t rong inner cu t i cu la r thickening. 
Basal oesophageal bulb pyriform, well se t off from i n t e s -
t i n e . Distance from an te r io r end to base of mediaji 
oesophageal bulb grea te r than that from the l a t t e r to 
base of oesophagus. Oesophago-intestinal valve d i s t i n c t . 
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Ovaries, paired, outstretched. Tails in both sexes 
similar elongate, ending into clavate rarely pointed 
terminus. Bursa adanal, spicules paired, gubernaculum 
simple• 
Type species; Psilenchus hilarulus de Man, 1921 
Other species: 
>P, abulbosus (Thorne, 1949) n, comb. 
Syn, Tetylenchus abulbosus Thorne, 1949. 
P. aestuarius Andrassy, 1962, 
P, hilar us Siddiqi, 1963. 
P. minor Siddiqi, 1955, 
P, neoformis Jairajpuri and Siddiqi, 1965, 
P. striatus Thorne, 1949. 
P^  terextremus Hagemeyer and Allen, 1952, 
Species inquirenda; 
P, clavicaudatus (Micoletzky, 1922) Thorne, 1949, 
P, duplexus Hagemeyer and Allen, 1952, 
Psilenchus hilarus Siddiqi, 1963 
(PI. 3, Figs. K, L) 
Measurements; 
Females (6): Length » 1,17 - 1,35 mm.; a = 31.0 -
42.3; b » 7.5 - 8.5; c = 8,5 - 9.1; 
V = 46.7 - 48.4} Spear = 15 -. 16 microns. 
P l a t e 3« 
F i g s , A-J . Neopsi lenchus i n d i c u s n , g . , n . s p . 
A, Oesophageal r eg ion of female . 
B. Bursa , s p i c u l a and gubernaculum 
i n male , 
C* Oesophageal r eg ion of a a l e . 
D, En face view o f female, 
E, De i r id r eg ion of female, 
F , Ta i l end of female , 
G, Ta i l end of male . 
H, Vulvar r e g i o n , l a t e r a l , 
I , Head end of female , 
J , Vulvar r e g i o n , v e n t r a l , 
F ig s ,K ,L . P s i l enchus h i l a r u s S i d d i q i , 1963, 
K, T a i l end of male , 
L, Head end of male . 
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Males (2){ Length « 1*00 - 1*12 am,; a « 33*3 •>« 
38*6| b « 6.2 - 6.5; c « 7.0 * 7.7; 
spear » 14 - 15 salcrons. 
Male: Body cylindrical, almost straight, slightly 
ventrally arcuate posteriorly^ Cuticle marked by 
transverse striae. Lateral fields with four distinct 
incisures, one-fifth as compared to body width. Head 
elevated, tapering anteriorly, 9 microns wide at its 
base and 5 microns high, set off by depression from the 
body contour. Lip region marked with 5 transverse striae. 
Deirida distinct, located at the level of excretory pore. 
Spear slender, without basal knobs. Orifice of the dorsal 
aesophageal gland 8 microns from base of spear. Median 
oesophageal bulb with prominent cuticular thickening. 
Nerve ring located 110 microns from the anterior end. 
Excretory pore 125 microns from front end with distinct 
excretory duct* Hemizonid 2 annules long, just one annule 
above the excretory pore. Cardia large, rounded. Intes-
tine packed with granules. 
Testis single, anteriorly outstretched. Spicules 
paired, similar, well-developed, 30 microns long. Guber-
naculum 7 microns in length. Bursa originating anterior 
to the head of spicule and termination near phasmids, 
60 microns long* Tail elongate, regularly tapering, ending 
Inih clavate terminus. 
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Dis t r ibu t ion ; Specimens of th i s species were col lected 
from the so i l around roots of c i t r u s t r e e s (Citrus 
s inens i s ) i n Dohad, Gujarat S t a t e , 
Genus Neopsilenchus n ,g . 
Diagnosis; Tylenchidae: Body e longate , s lender . Body 
c u t i c l e s t r i a t e d , Deirids and phasmids d i s t i n c t . Lip 
region e levated , dome-shaped, set off by depression 
from the body contour, Amphidial aper tures broad s l i t s , 
located at the base of the l a t e r a l l i p s . Spear e longate , 
s lender , without basal knobs. Spear t i p shor ter than 
sha f t . Orifice of the dorsal oesophageal gland close to 
or a l i t t l e behind the spear base. Median oesophageal 
bulb with strong inner cu t i cu la r thickening, located at 
the middle of the oesophagus. Basal oesophageal bulb 
pyriform, set off from i n t e s t i n e . Distance from an te r io r 
end to base of median oesophageal bulb g rea te r than that 
from the l a t t e r to base of oesophagus, Oesophago-
i n t e s t i n a l valve well-developed. Vulva pos t -equa to r i a l , 
ovary s i n g l e , an te r io r ly ou t s t re tched . Post-uter ine sac 
p re sen t . Tail in both sexes s imi la r , e longate , f i l i form 
with rounded to acute terminus; t a i l terminus never 
c l a v a t e . Tes t i s s i ng l e , ou t s t re tched . Bursa adanal, 
sp icu les cephalated and ven t ra l ly a rcua te . Gubernaculum 
trough-shaped. 
Type species ; Neopsilenchus magnidens (Thorne,1949) n,comb, 
Syn, Psilenchus ma^nidens Thorne, 1949» 
Tylenchus (Filenchus) magnidens 
rThorne, 1949) Goodey, 196 3 • 
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Other species: 
N, indicus n. sp, 
N, noc t i sc r ip tus (Andrassy, 1962) n . comb. 
Syn, Psilencnus""noctiscriptus Andrassy, 1962. 
Discussion; Neopsilenchus n„g* is character ised by having 
pos t e r io r ly placed amphids on head, s ingle ovary, knobless 
spear with shor ter spear t i p , and pos i t ion of the median 
oesophageal bulb almost i n the centre of the oesophagus. 
I t can be separated from Filenchus i n having d i s t i nc t 
de i r ids and phasmids, a dome-shaped head, knobless spear 
and amphidial aper tures with wide s l i t s . I t can be 
d i f f e ren t i a t ed from Psilenchus i n having a d i f ferent 
shaped t a i l , s i n g l e ovary and f i na l l y from Basir ia i t 
d i f fe rs in having knobless spear and pos i t ion of the 
median oesophageal bulb, 
Neopsilenchus indicus n»g», n . sp, 
(PI . 3, F igs . A - J ) 
Measurements: 
Females (6) : Length = 0,80 - 0,98 mm,; a = 30 - 38; 
b = 5.5 - 6 ,7 ; c = 5.5 - 6 .0 ; V = 63-65; 
spear = 1 0 - 1 2 microns. 
Males (4): Length « 0.80 - 0.85 mm.; a = 35 - 40; 
b = 6.0 - 6.5; c = 5.0 - 6.2; T = 48; 
spear « 11 - 13 microns. 
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Female (Holotype): Length « 0»98 mBi«{ a a 35} b = 6«7; 
c « 5,8; V = 65} Spear • 12 microns. 
Description? Body slender, gradually tapering towards 
the extremities, assuming ventrally arcuate shape when 
relaxed in hot water. Body cuticle with distinct trans-
verse striae, 2,4 microns apart on mid-body, lip region 
bluntly rounded anteriorly, dome-shaped marked off by 
slight depression from the neck contour, containing 4 
transverse striae. Base of the lip region measuring 
7»5 microns wide and 5 microns high, with non-sclerotized 
frame-work. En face view showing six amalgamated lips 
with centrally located oral opening* Lateral lips larger 
than sub-median lips, Amphidial apertures slit-like, 
located below the base of lateral lips. Lateral field 
marked with four incisures, one-fifth of the body width, 
Deirids located two annules anterior to the level of 
excretory pore. 
Buccal spear slender, without basal knobs; its tip 
about 1/3 of its length* Opening of the dorsal oesophageal 
gland 7 microns behind the base of the spear. Oesophagus 
with a cylindrical procorpus, 4 microns in diameter. 
Median oesophageal bulb measuring 11 microns in length and 
7»5 microns in width, situated at the middle of the oeso-
phagus. Valvular apparatus prominent. Isthmus slightly 
narrower than procorpus. Basal oesophageal bulb pyriform, 
completely set off from intestine, containing three 
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oesophageal gland nuclei of which the dorsal one is the 
largest and most distinct* Nerve ring crossing the isthmus 
at 92 microns from anterior end of body. Excretory pore 
distinctt with a prominent excretory duct located at 113 
microns from the front end* Hemizonid two annules long, 
situated one annule above the excretory pore« Cardia 
well developed, broadly rounded* Intestine packed with 
refractive grai^ules* 
Vulva transverse, measuring half the body width 
in length* Vagina reaching halfway into the body. Ovary 
single, outstretched anteriorly with oocytes arranged in 
a single row. A spherical spermatheca present at the 
distal end of uterus. Post-uterine sac about two-thirds 
vulval body-width long* Vulva-anus distance 173 microns 
or slightly over tail length. Rectum less than anal body 
width long* Tail long, filiform, ending in-^ a finely 
pointed terminus, 10.3 times anal body width long. 
Male; Similar to female in general appearance. Head 
striated with 4 annules, rounded anteriorly. Spear 
slender without basal knobs. Orifice of the dorsal 
oesophageal gland about 8 microns behind the base of the 
spear. Oesophagus as described in female. Nerve ring 
situated at 85 microns from the anterior end of body. 
Excretory pore 105 microns from the front end, Hemizonid 
located 2 annules anterior to the excretory pore. 
Testis single and outstretched. Bursa small, 
adanal with crenate margins, 50 microns long, originating 
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from the level of the anterior region of the head of the 
spicules and terminating near phasmids* Spicules paired, 
similar, ventrally arcuate, cephalated, 23 microns long« 
Gubemaculum 7 microns in length* Rectum slightly more 
than anal body width long* Tail similar to that of female* 
Type host and locality: Collected from soil around 
roots of citrus trees (Citrus sinensis) in Racket, Gujarat 
State* 
Relationship; Neopsilenehus indicus n.g*, n*sp* 
It can be differentiated from N* magnidens (Thome, 1949) 
n* comb* in having a more posteriorly located opening of 
the dorsal oesophageal gland and longer post uterine sac* 
(orifice of the dorsal oesophageal gland at the base of 
the spear and post uterine branch about half as long as 
body width in N. mafflidens)* It can also be separated 
from N, noctiscriptus in having a pointed tail terminus 
and a shorter post uterine sac* 
Genus Ditylenchus Ulipjev, 1936 
Mtylenchus citricola n, sp* 
(PI* 4, Figs* A - E ) 
Measurements: 
Females (8): Length = 0*68 - 0*94 mm* j a = 36 - 42; 
b = 5.9 - 7*0; c = 11 - 15; V - 79 - 90; 
spear » 8 «• 10 microns* 
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Males (5)j Length = 0»74 - 0.80 mm*; a « 42 - 49; 
b « 5.6 - 6*2; G « 10 - 13; 
spear » 9 microns* 
Female (Holotype): Length s 0.72 mm*; a « 36; 
b = 6.5; c » 13; V = 80* 
Descriptiont Body s lender , r egu la r ly taper ing towards 
both the ends* Cuticular s t r i a e 1 micron apart on mid-
body* Lip region continuous with the body contour, 
without s t r i a e , rounded an te r io r ly* Latera l f i e ld s 
marked with s ix i n c i s u r e s , one- thi rd body width* Deirids 
d i s t i n c t , s i t ua t ed a t the l eve l of excretory pore* In 
one specimen i t i s located 5 microns pos te r io r to the 
excretory pore* Spear with s t rongly developed rounded 
basa l knobs* Orif ice of the dorsal oesophageal gland 
very close to spear base* Nerve r ing 78 •- 83 microns 
from the an te r io r end* Basal oesophageal bulb with 
ven t ra l lobe* Excretory pore located 105 - 110 microns 
from the an te r io r end* 
Vulva t ransverse , ovary s i n g l e , outs t re tched 
a n t e r i o r l y , oocytes arranged in a s ingle row* Pos t -
u te r ine sac extending upto one- th i rd distance from vulva 
to anus* Tail taper ing r e g u l a r l y , ending i n a rounded 
terminus, about 2/3 vulva-^inus dis tance of 5 times anal 
body width long* 
Plate 4» 
Figs, A-E. Ditylenchus citricola n. sp. 
A, Oesophageal region of female, 
B, Head end of male, 
C, Vulvar region, 
D, Tail end of male, 
E, Tail end of female. 
Figs, F-H, Ditylenchus minutus n, sp, 
F, Head end of female. 
G, Vulvar region. 
H, Tail end of female. 
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Male: Body s imi lar to female, assuming ven t ra l ly 
arcuate shape when relaxed i n hot water* Lateral 
f i e ld s with s ix i n c i s u r e s , about one-third body width» 
Deirids prominent a t the l e v e l of excretory pore . 
Excretory pore 102 - 110 microns from the an te r io r end* 
Orif ice of the dorsal oesophageal gland located very 
close to spear base . 
Tes t i s s i n g l e , an t e r i o r l y outstretched* Spicules 
pa i red , s imi la r , ven t ra l ly a rcua te , 23 - 2S microns long* 
Gubernaculum simple, trough-shaped, 6 microns i n length* 
Bursa crenate* Tai l taper ing gradually to a rounded 
terminus* No in t e r sex was found* 
Type hab i ta t and l o c a l i t y ; Collected from s o i l around 
roots of c i t r u s t r ee s (Citrus s inens i s ) a t Kajlcot^ 
Gujarat State* 
Relationship? Ditylenchus c i t r i c o l a n*sp* comes close 
to D* des t ruc tor Thome, 1945 and JD* t r i formis Hirschmann 
and Sasser , 1955« From the former species i t d i f fe rs 
in having a short pos t -u te r ine sac ; basal oesophageal 
bulb with a lobe extending on the vent ra l s ide of the 
i n t e s t i n e and longer t a l l (pos t -u ter ine sac extending 
about 2/3 vulva anus dis tance in length; lobe of the 
basal oesophageal bulb extending over the dorsal side 
of the i n t e s t i n e and c » 15 - 20 i n D* destructor)* 
From D* t r i formis i t can be separated in having a 
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continuous head lacking striatlons, and longer spicules 
in male (Lip region low, rounded set eff, bearing 
2 transverse striae and spicule 13*4 ** H^S^^long in 
D# triforiBis)» 
Ditylencbus ainutus n* sp» 
(PI, 4, Figs. F - H) 
Measureaents: 
Females (3)J Length » 0.52 - 0.54 aa*! a » 34 - 36| 
b a 4*2 - 4«7} c = 13 - 14} V » 80 - 83} 
Spear s 7 • 8 microns. 
Female (Uolotype): Length s o»34 mm.; a x 36} 
b » 4.7} c « 13.5} V « 83. 
Descriptions Body slender, tapering at both ends, 
assuming a ventrally arcuate shape when relaxed in hot 
water. Cuticle marked by fine transverse striations. 
Spear slender 8 microns long, with distinct rounded 
basal knobs. Lip region smooth, continuous with the 
body contour. Lateral field one*-third of body width, 
marked by six distinct equally spaced incisures of 
which outer ones are crenate. Opening of the dorsal 
oesophageal gland close to spear base. Oesophagus 
tylenchoid with a corpus, a distinct valvular median 
oesophageal bulb a long and narrow isthmus expsmding 
posteriorly to form basal oesophageal bulb; the latter 
lodging three distinct nuclei; its base slightly extend-
ing over dorsal side of the intestine* Herve ring 
- 54 -
63 microns from the anterior end* Hemizonid distinct, 
3 annules long, located immediately above the excretory 
pore whidi lies 74 microns from the anterior end* Cardia 
absent* 
Vulva transverse, ovary monodelphic, prodelphic; 
oocytes arranged in a single row* Post-uterine sac 
extending half-way vulva-anus distance* Tail ventrally 
arcuate, gradually tapering to an acute terminus, about 
4 times anal body width long* 
Male: Rot found* 
Type habitat and locality: Collected from soil around 
roots of Jowar (Sorghum vulgare) at Jamnagar, Gujarat 
State* 
Relationship: Ditylenchus minutus n« sp* comes close 
to D* triformis Hirschmann and Sasser, 1955; D* nanus 
Siddiqi, 1963 and D* dipsacoideus (Andrassy, 1952) 
Andrassy, 1956» 
From D* triformis it differs in having shorter 
body, longer post-uterine sac, continuous lip region 
without striations* 
From P* nanus it can be distinguished in having 
a continuous head, six incisures in lateral fields 
(4 incisures in 0* nanus) and longer tail* 
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I t can be d i f f e ren t i a t ed frem D, dipsacoideus 
i n having a more pos t e r io r ly located vulva (V « 77»2 -
79«4 i n Dm dipsacoideus) and a longer pos t -u te r ine sac . 
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Family Atylenchidae Skarbi.lovich, 1959 
Cobb (1913) proposed two genera Atylenchus and 
Sutylenchus to accommodate Atylenchus decalineatus and 
Sutylenchus setiferus. filipjev (1934) considered 
Butylenchus in the subfamily Tylenchinae and Atylenchus 
under the subfamily Hoplolaiiainae, Filipjev and Schuurmans 
Stekhoven (1941) placed Atylenchus in Criconematinae and 
Sutylenchus had its original position in the subfamily 
Tylenchi.'ias, Skarbilovich (1947) included both the genera 
in Hoplolaiminae. Thorne (1949) and Goodey (1951) have 
mentioned these genera as of uncertain position in the 
family Tylenchidae. Later Skarbilovich (1959) proposed a 
new family Atylenchidae with a new subfamily Atylenchinae 
for these two genera. Although Thorne (1961) pointed out 
in the description of Atylenchus decalineatus Cobb, 1913 
that "This unusual tylench, together with Eutylenchus 
setiferus, probably represents a family group," but he 
did not accept Atylenchidae and thus placed these two 
genera under the subfamily Atylenchinae of the family 
Tylenchidae. Croodey (1963) also included Atylenchus and 
Eutylenchus in the family Tylenchidae. Recently Sher et^  al«, 
(1966) in the revision of these two genera justified the 
recognition of the family Atylenchidae on the basis of 
the lip region bearing setae and the longitudinal ridges 
of the cuticle, Sher et_ al^ « (1966) provided amended 
diagnoses of Atylenchus and Eutylenchus. 
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Specimens containing a few females, a male suid 
a juvenile belonging to the genus Eutylenchus (Cobb, 
1893) Cobb, 1913 were co l lec ted around gorfrhum roots 
near Jamnagar city» The worms «* st«4y were found to 
represent a new spec ies , named and described hereunder 
as Eutylenchus occ iden ta l i s n* sp» This i s the f i r s t 
repor t of the genus from this country. 
Eutylenchus oeo iden ta l i s n . sp , 
(PI . 5 , F i g s . A - G) 
Measurements; 
Females (3) J Length = 0.68 - 0.90 mm.; a « 42 •- 45? 
b » 6.6 - 7.8j c » 5.2 - 7»2j V » 70-.73« 
Malet Length » 0.87 mm.$ a » 48} b » 6.6; 
c ~ 6.2. 
Juvenile: Length » 0.36 mm.} a s 47; b » 6.6} 
c = 5.2. 
Female (Holotype)t Length » 0.9 mm.} a « 45; 
b - 7.8; c « 7*2; V « 73. 
Description: Body tapering at either ends and assuming 
a slightly ventrally arcuate shape when reiaoced in hot 
water. Cuticle coarsely annulated, each annule averaging 
about 2 microns at mid body. Lip region separated by 
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deep c o n s t r i c t i o n , with smooth surface* Cephalic setae 
8 microns long without inwardly pointed project ions near 
base» Spear s lender , 21 - 22 microns long, with we l l -
developed, an t e r io r ly flattened basal knobs. Dorsal 
oesophageal gland ou t l e t near the base of the spear* 
Corpus a slender tube, 5 microns wide wi th a powerful 
median oesophageal bulb a t i t s proximal end. Isthmus 
narrower as compared to corpus, enveloped by nerve r ing 
a t 83 microns from the an te r io r end* Excretory pore 
93 - 95 microns from an te r io r end, at the leve l of an te r io r 
end of the basal oesophageal bu lb , excretory duct d i s t inc t* 
Hemizonid located jus t an te r io r to the excretory pore* 
Deirids not seen. Twelve longi tudina l r idges and the 
t ransverse s t r i a e divide the c u t i c l e in to prominent 
cu t i cu la r b locks . 
Vulva a t ransverse s l i t , with longi tudinal f lap 
on e i the r s i de . Post-Hiterine sac 30 microns or 1^ times 
as long as body width* Rectum 12 microns long, equal to 
anal body width* Vulva-anus distauioe about equal to 
t a i l l eng th . Tai l f i l i fo rm, tapering gradually to a 
pointed terminus, 1 0 - 1 2 times anal body width long* 
Male; Lip region f l a t t ened , se t off from body by a deep 
cons t r ic t ion* Spear 21 microns long with well-developed, 
a n t e r i o r l y f la t tened basal knobs* Setae without inwardly 
pointed project ion at l^^a base , 6 microns long* Excretory 
pore located at 104 microns from the an te r io r end* 
Hemiaonid jus t an te r io r to excretory pore* Nerve r ing 
Plate 5* 
Figs, A-G, Eutylenchus eccidentalis n, sp. 
A, Oesophageal region of female, 
B« Tail end of female. 
C. Body cuticle showing longitudinal 
ridges. 
D. Vulvar region, ventral, 
E. Vulvar region, lateral. 
F. Head end of male. 
G. Tail end of male. 
1 I 
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s i t ua t ed 85 microns from the an t e r i o r end* Deirids 
not seen. Spicules well-developed, cephalated, 24 
microns long. Gubernaeulum simple, s l i g h t l y curved, 
8 microns long* Tes t i s s i n g l e , outstretched* Bursa 
prominent, l e s s than one body width i n front of cloaca* 
Tai l long f i l i fo rm, ending in to a pointed terminus, about 
10 times anal body width long* 
Juveni le ; Body almost s imi lar to female i n general 
s t ruc ture* Cephalic setae 6 microns long* Head and 
oesophagus as described for female* 
Type hab i t a t and l o c a l i t y t Collected from s o i l around 
roots of Jowar p lan ts (Sor^ ^hum vulgare) * near Jamnagar, 
Gujarat State* 
Relat ionship: Eutylenchus occ iden ta l i s n* sp* comes 
close to E* s e t i f e r u s (Cobb, 1893) Cobb, 1913 and E» 
afr icanus Sher, Corbett and Colbran, 1966* From E* 
se t i f e rus i t d i f f e r s i n having smooth cephalic setae 
devoid of inwardly point ing p ro jec t ions : a more pos te r ior ly 
located excretory p o r e | longer sp icu les and pos t -u ter ine sac 
more than one bo dy width long* From £« afr icanus th i s new 
species can be separated i n having smooth cephalic setae 
not bearing inwardly point ing p ro jec t ions ; vulva-anus 
dis tance equal to t a i l length and t a i l 1 0 - 1 2 times anal 
body width long (setae with inwardly point ing project ion 
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near base; vulva anus distance much shorter than tail 
length and tail about 16 times anal body width long 
in E, africanus). 
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Family Hoplolaimidae (Filipjev, 1934) Wieser, 1953. 
Some of tke species of the subfamily Hoplolalminae 
Filipjev, 1934 have been reported as plant-parasitic 
nematodes from different parts of India* Kannan (1961) 
described Hoplolaimus steineri (=H» indicus Sher, 1963) 
from the sandy soil in Madras as a new species* Prasad 
and Dasgupta (1964) included Hoplolaimus galeatus 
(Cobb, 1913) Sher, 1961; H* tylenchiformis Day, 1905; 
H» angustalatus and Helicotylenchus nannus Steiner, 
1945 in their report on "Plant-parasitic nematodes 
associated with roses in Delhi". Siddiqi (1964) in his 
"New records of plant and soil nematodes in India" listed 
Hoplolaimus columbus Sher, 1963 and Scutellonema 
brachyurum (Steiner, 1938) Andrassy, 195'8 collected from 
soil around roots of Pinus longifolia in Almora and 
Thuja spp. in Dehra Dun respectively. Khan and Basir 
(1965) published a new species, Scutellonema mangiferae 
around the roots of Mangifera indica from the collection 
of plant-parasitic nematodes made in Kareli town, District 
Narsinghpur (M.P, ), Das (I960) for the first time recorded 
the occurrence of Helicotylenchus multicinctus (Cobb, 
1893) Golden, 1960 (sRotylenchus multicinctus) associated 
with the roots of Musa sapientum and described a new species, 
H, £renatus, found parasitizing tomato roots in Hyderabad, 
Siddiqi (1963) published the description of H. mucronatus 
(»Helicotylencfaus erythrinae (Zimmermann, 1904) Golden, 
1956) from soil around roots of grass near the Central 
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Potato Research Institute, Simla, H, indicus Siddiqi, 
1963 was described from grass soil in Aligarh (U.P.)» 
H» insignis and H« plumariae which were described as 
new species by Khan and Basir, 1964 from U»P« were 
later synonymized with H. indicus by Sher (1966), 
Prasad, Khan and Chawla (1963) described two new species 
of Helicotylenchus for which the names H. microdorus 
and H* impar were proposed* These were collected from 
the sugarcane fields of Chsuidigarh (Punjab State) and 
Dhadesugar (Mysore State) respectively. Jairajpuri 
(1963) recovered a large number of specimens of 
Rotylenchus sheri Jairajpuri, 1963(synonymized with 
Rotylenchus buxophilus Golden, 1956 by Sher, 1965) 
from the soil samples collected around the roots of 
Cedrus libani Var, deodar a in Simla* 
In a preliminary survey of plant-parasitic nematodes 
associated with tobacco roots, Singh e_t al, (1964) 
reported Helicotylenchus erythrine and Hoplolaimus angus-
talatus froa Anand, Gujarat State* The author has added 
five new and five known species of Hoplolaimidae belonging 
to the genera Helicotylenchus Steiner, 1945, Rotylenchus 
Filipjev, 1936 and Hoplolaimus Daday, 1934t to the list 
of plant-parasitic nematodes of Gujarat State* 
Hoplolaimus indicus Sher, 1963 has been considered 
a synonym of H* steineri Kannan, 1961 and a detailed study 
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of this species based on four different populations is 
provided with the range of variations of certain morpho-
logical characters. The results of which are discussed 
under the description of this species. 
Genus Helicotylenchus Steiner, 1945 
» 
Helicotylenchus digitatus n» sp. 
(PI. 6, Figs. A - H) 
Measurefflents 
Females (15): Length » 0.52 - 0.61 mm,; (0.56 mm,); 
a = 21 - 30 (26 .5) ; b = 4»4 - 4.9 (4 .6 ) ; 
c = 21 - 26 (23 .5) ; V = 59 - 66 (62); 
spear = 2 0 - 2 1 microns. 
Female (Holotype): Length = 0.59 mm,; a = 28; b = 4.5; 
c = 25; V a 60; spear » 20 microns. 
Description; Body almost cylindrical, gradually tapers 
at either extremities, spirally coiled when relaxed in 
hot water. Body striae 1,5 micrens apart. Lateral 
fields l/4 - 1/5 as wide as body, marked by four incisures 
outer ones of which are slightly crenate, Phasmids pore-
like, slightly post-anal. Head conoid-rounded, with four 
» Appeared in the Proceedings of the Helminthological 
Society of Washington Vol, ?1 (2), 211 - 215 (1964), 
Plate 6. 
F igs , A-H. Helicotylenchus d i g i t a t u s n, sp. 
A. Female. 
B. Head end of female. 
C. Vulvar region. 
D-H, Tails of females. 
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transverse striae* Outer margins of labial framework 
extending from basal plate two body annul es. Spear 
short and stout, with rounded basal knobs. Orifice of 
dorsal oesophageal gland 8»5 microns behind spear base* 
Median oesophageal bulb large, spheroidal, with prominent 
cuticular thickening in centriB, Isthmus long and narrow 
enveloped by nerve ring at 85 microns from anterior end 
of body* Excretory pore a little behind level of nerve 
ring, just posterior to hemizonid* 
Vulva a transverse slit, with lateral membranes-
Gonads paired, opposed; each uterus with a spermagonium-
like swelling at its distal end* Tail dorsally convex, 
slightly over twice anal body width long, with 15 annules 
on its ventral side (13 - 16 annules in paratypes), ending 
in a long, digitate, dorsally bent terminus* A few 
bristle-like processes seen on tail tip in some paratypes. 
Type host and locality; Collected from soil around 
roots of Citrus sinensis (L*) Osbeck at Jog Falls, 
Mysore State, South India* 
Distribution: Also collected from soil around roots 
of mango trees at Rajkot, Gujarat State* 
Relationship: Helicotylenchus digitatus n, sp» can be 
differentiated from all the known species of the genus 
by having a small spear (20 - 21 microns long), a 
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postanal phasmld, and tail measuring over two anal body 
width in length and bearing a characteristic digitate 
terminus. It has some affinities with H, africanus 
(Micoletzky, 1916) Andrassy, 1958, but can atjbnce be 
distinguished from it in having a smaller spear and a 
longer, differently shaped tail bearing a large number 
of annules* 
Helicotylenchus neoformis n# sp, 
(PI, 7, Figs, A - C) 
Measurements; 
Females (6): Length = 0»54 - 0,60 mm, (0,55 mai, )j 
a = 24 - 33 (25.5); b « 5.0 - 5.4 (5.2); 
c = 34 - 57 (41)? V = 74 - 77 (75.5); 
spear = 2 2 - 2 3 microns. 
Female (Holotype)j Length = 0,54 mm.; a * 26; 
b = 5*2; c = 45; V » 75; spear = 
22 microns. 
Description; Cuticular striae 1,4 microns apart near 
mid-body. Lateral fields about l/4 as wide as body, 
Phasmids five annules above anus ( 5 - 8 annules in 
paratypes). Head elevated, rounded, marked by three 
striae forming four annules. Outer margins of labial 
framework extending 2 annules into body. Spear slender, 
with anteriorly cupped basal knobs. Outlet of dorsal 
Plate 7» 
Figs. A-G, Helicotylenchus neoformis n, sp. 
A, Female. 
B* Head end of female. 
C. Tail of female. 
Figs , J)~F. Rotylenchus o r i e n t a l i s n, sp . 
D. Oesophageal region of female. 
E. Posterior reproductive branch 
of female. 
F. Tail of female. 
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oesophageal gland 9»f) microns behind spear base* 
Excretory pore 100 microns from anterior end of body, 
about one body width behind median oesophageal bulb* 
Oesophago-intestinal junction at level of excretory pore* 
Vulva a transverse slit, with reduced lateral 
membranes. Anterior brsmch of reproductive system 
normal, posterior reduced* Tail rounded, about one anal 
body width long, with 9 annules on its ventral side 
(9-11 annules on ventral side of tail in paratypes)* 
Type host and localityt Same as for H* digitatus* 
Distribution: Few female individuals were recovered 
from soil around roots of Banana trees at Jamnagar, 
Gujarat State* 
Relationship; Helicotylenchus neoformis n* sp. comes 
closest to H* intermedius (Luc, I960) n, comb, from 
whidi it can be differentiated in having a large body 
size (0*394 - 0*523 mm, long in H* intermedius), a 
smaller spear (26 - 27 microns long in H, intermedius). 
*• This species was originally described under the 
genus Rotylenchoides Whitehead, 1958, According to 
Luc0 (I960) the oesophageal glands in this species 
lie mostly on ventral side of the intestine like 
that in Helicotylenchus* The reduction in the size 
of the posterior reproductive branch is not considered 
of a generic value and hence the species is placed 
binder Helicotylenchus* 
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a large number of annules on t a i l , more highly placed 
phasmids and by the absence of males« 
Helicotylenchus ornatus n« sp» 
(PI . 8, F igs . A ^ I ) 
Measurements: 
Females (11 )j Length = 0«55 - 0«65 mm. (0»58 mm«)$ 
a = 21 - 27 (24 .4 ) ; b « 5.5 - 7.1 (6.6)-, 
c - 31 - 38 (33 .9) ; V « 60 - 65 (62 .3) ; 
d"*"* = 4 8 - 5 7 ; spear = 2 3 - 2 5 microns. 
Female (Holotype): Length « 0.67 mm, j a = 26; 
b = 5 .6 ; c = 37; V » 62; o « 48; 
spear = 25 microns. 
Descript ion; Body almost c y l i n d r i c a l , gradually 
taper ing a t the ex t remi t i e s , spi ra l -shaped when relaxed 
in hot water . Cuticle with d i s t i n c t t ransverse s t r i a t i o n s , 
aversiging 2 microns apart on mid-body; i r r e g u l a r l y 
arranged, sub-cu t icu la r , r e f rac t ive dots(vide Tarjan, 1964) 
presen t . Lip region conoid-rounded, almost continuous 
with the body contour, bearing 4 - 6 annules . 
Labial frame-work s t rongly s c l e ro t i zed , hexaradiate 
with i t s outer margins extending two body annules pos t e r -
i o r l y from the basa l p l a t e . Inverted funnel-shaped spear 
.4-. o = Bis^tance of dorsal oesophageal gland o r i f i ce 
from spear base expressed as percentage of spear 
length* 
Plate 8» 
Figs, A-I, Helicotylenchus ornatus n, sp, 
A, Head end of female . 
B, Female. 
C. Oesophageal region of female, 
D. Cuticular pattern showing 
refractive dots, 
E-H, Female tails showing 
variations in tail shape and 
location of phasmids, 
I, Vulvar region. 
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guide 12 microns long. 
Buccal spear well developed, cons i s t ing of two 
equal p a r t s , with well-developed rounded basal knobs. 
Orifice of dorsal oesophageal gland 1 2 - 1 3 microns 
from the base of the spear* Oesophagus with cy l indr ica l 
procorpus averaging 74 microns long and 3 microns wide* 
and a powerful oval median bulb of 16 by 10 microns, 
with prominent cu t i cu l a r thickening* Isthmus shor ter 
than corpus, 2«3 microns wide, surrounded by nerve 
r ing shor t ly behind median oesophageal bulb* Excretory 
pore 100 - 110 microns from the an t e r i o r end, near the 
leve l of oesophago-intest inal junc t ion . Excretory duct 
d i s t i n c t * Hemizonid extending over two body annules, 
1-2 annules an te r io r to the excretory pore . Lateral 
f i e ld with four i n c i s u r e s , about l / 3 - l /4 body width. 
Oesophageal glands lobe- l ike extending mostly on ven t ra l 
side of i n t e s t i n e . I n t e s t i n e packed with spher ical 
r e f rac t ive granules . 
Vulva a depressed transverse s l i t , leading in to 
a thick-walled vagina at r igh t angles to the body a x i s , 
about halfway in to body. Latera l vulval membranes 
p re sen t . Uterus with prominent spermatheca-like swelling 
a t d i s t a l end. Ovaries pa i red , outs t re tched in opposite 
d i r e c t i o n . Oocytes arranged in s ingle f i l e . 
Tail dorsa l ly convex-conoid, with 9 - 1 2 annules 
on i t s ven t ra l s i de , t a i l terminus with a pointed mucro 
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of variable length. Tail 1,0 - 1,3 times the anal body 
width long. Phasmids pore-like, usually located at 4 
annulss anterior to the anal region (its position varies 
from the level of anal region to 4 annules anterior to it). 
Type host and locality; Collected from soil around roots 
of citrus trees. Citrus sinensis (L.) Osbeck, at Dohad, 
Gujarat State. 
Relationship: Helicotylenchus ornatus n. sp. is interest-
ing in having sub-cuticular refractive dots similar to 
those of H, egyptiensis Tarjaui, 1964. From this species 
it differs in having a shorter body-size (Length s 0.69 -
0#87 sun. in H. egyptiensis), greater value of 'o' ratio 
(o = 33 - 44 in H. egyptiensis) and tail 1,0 - 1.3 times 
anal body width long (tail 1.4 - 1.9 times anal body 
width long in H. egyptiensis). This species also differs 
from H, digitatus n. sp. in having a longer spear; greater 
value of 'o' ratio; anteriorly located phasmid; shorter 
tail as compared to anal body width and differently shaped 
tail (spear » 20 - 21 microns long and tail more than two 
anal body widths long in H. digitatus). 
Genus Rotylenchus Filipjev, 1936 
» 
Rotylenchus orientalis n. sp. 
(PI. 7, Figs. D - F) 
Measurementst 
Females (5): Length = 0.68 - 0.76 mm. (0.72 mm.); 
- 50 -
a = 2 7 - 3 2 (29); b = 6*2 - 6.7 (6.4); 
c = 36 - 56 (42); V = 66 - 72 (69.5); 
spear » 25 - 28 microns. 
Female (Holotyp^: Length » 0.76 mm.; a » 31; 
b = 6.6; « « 54; v = 70; spear = 
26 microns. 
Description: Body spirally coiled. Cuticle with 
coarse striae, 1.7 microns apart near mid-body. Lateral 
fields 1/4 as wide as body. Phasmids pore-like, pre-
anal, four annules above anus. Head conoid-rounded, 
with five annules, continuous with body. Spear of 
medium built, with prominent, anteriorly cupped basal 
knobs. Orifice of dorsal oesophageal gland more than 
half spear length (15*5 microns) behind spear base. 
Corpus cylindrical, narrowed at its junction with median 
oesophageal bulb which is oval in shape. Isthmus 
enveloped by nerve ring at its middle. Excretory pore 
a little behind level of nerve ring. Oesophageal glands 
forming an elongate lobe, extending over dorsal and dorso-
lateral sides of the anterior and of the intestine. 
Vulva a transverse slit. Reproductive system 
paired, opposed; posterior set of organs reduced. Uterus 
at its distal end with a prominent swelling (spermagonium?). 
Tail dorsally convex, rounded, with 10 annules ventrally 
(9-11 annules on tail in p«u:atypes), about one anal 
body width long. 
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Type host and locality: Collected from soil around 
roots of Citrus limon (L,) Burm. at Shillong, Assam 
State, India, 
Distributiont Also collected from soil around roots 
of banana Hants at Bhavenagar, Gujarat State. 
Helationship: Rotylenchus orientalis n« sp, is unique 
among nominal species of the genus by having the orifice 
of dorsal oesophageal gland located more than half the 
spear length behind spear and the posterior reproductive 
branch being, considerably reduced, 
Rotylenchus clavus n, sp, 
(PI. 9, Pigs. A - F) 
Measurements: 
Females (6): Length « 0.71 - 0,85 mn, (0.76 mm,); 
a XT 28 - 34 (30.9); b = 7.1 - 8.5 (8.2); 
c . 47 - 51 (49.6); V = 59 - 63 (60.7); 
o « 40.4 - 46.1 (43»5); spear » 
24 - 26 microns. 
Female (Holotype): Length * 0.82 mm,; a = 33; 
b = 7»8; c = 50; V =» 61; spear = 
25 microns; 0 = 40, 
Plate 9> 
Figs. A-F, Rotylenchus clavus n, sp, 
A. Female, 
B. Oesophageal region of female, 
C. Head end of female, 
D-F, Female tails showing variations 




Descript ion: Body gradually taper ing at the anter ior 
end and rounded a t the pos t e r io r extremity, assuming an 
open s p i r a l shape or close 'C* shape when relaxed in 
hot water . Cuticle with coarse s t r i a e averaging 1.3 
microns apart near mid-body. Head conoid-rounded 
almost continuous with body contour, bearing 4 - 5 
annules . 
Labial frame-^ork s c l e ro t i z ed , hexaradiate with 
i t s outer margins extending 1 - 2 annules pos te r io r ly 
from the basal p la te* Inverted funnel-shaped spear 
guide 8 microns long. Buccal spear well-developed, 
24 - 26 microns, with prominent rounded basal knobs* 
Anterior par t of spear 11 - 12 microns and pos te r io r 
1 3 - 1 4 microns long* o r i f i c e of dorsal oesophageal 
gland 1 0 - 1 2 microns from the base of the spear* 
Cyl indr ica l procorpus 63 - 73 microns long and 4 - 5 
microns wide. Median oesophageal bulb oval , 13 by 9 
microns to 16 by 12 microns* Isthmus short and narrow, 
2*5 microns wide, enveloped by nerve r ing behind median 
oesophageal bulb . Lobe-like oesophageal glands extending 
mostly on the dorsal side of the i n t e s t i n e . Excretory 
pore 103 - 110 microns from an te r io r end, leading in to 
a d i s t i n c t excretory duct* Hemizonid d i s t i n c t 2 annules 
long, one annule an te r io r to the excretory pore* Hemiz-
onion 20 microns pos te r io r to level of excretory pore* 
Latera l f i e ld s with four i n c i s u r e s , about l / 4 of body 
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width, Epiptygma absent . I n t e s t i n e packed with 
re f rac t ive granules . 
Vulva t ransverse , leading in to vagina, extending 
about halfway i n t o body at r igh t angles to body a x i s . 
Latera l vulval membrane p resen t . Uterus with a prominent 
empty swell ing a t i t s d i s t a l end. Ovaries pai red, ou t -
s t re tched in opposite d i r e c t i o n , oocytes arranged in a 
s ingle row. 
Tai l rounded, 0,6 - 0,8 times the anal body 
width long, bearing 1 1 - 1 3 annules on i t s ven t ra l s i d e . 
Pos ter ior end of body appears sub-c lavate , Phasmids 
located 1 3 - 1 7 annules an te r io r to level of anus. 
Male; Not found. Females do not contain sperms in 
u t e r i . 
Type host and l o c a l i t y : Collected from s o i l around the 
roots of Ci t rus s inens i s (L,) Osbeck at Rajkot, Gujarat 
S t a t e . 
Relat ionship: Rotylenchus clavus n , sp, comes close to 
R, unisexus Sher, 1965; R» g rac i l idens (Sauer, 1958) 
Sauer, 1958; R, eximius S idd iq i , 1964; R. buxophilus 
Golden, 1956 and R, quartus (Andrassy. 1958) Sher, 1961, 
I t can be d i f f e ren t i a t ed from Rotylenchus unisexus 
by grea ter value of ' o ' r a t i o (o = 16 - 24 in R, uni sexus)t 
more pos t e r io r ly located vulva (V = 53 - 57 i n R,unisexus) 
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and more an t e r i o r l y located phasmids (phasmlds 7 annules 
an t e r io r to the anal l eve l i n R, un isexus) . 
From R, icracil idens i t d i f f e r s in having grea te r 
value of 'o* r a t i o ; smaller spear and by the absence of 
males, (o = 11 - 23; spear » 31 - 35 microns in R» 
g r a c i l i d e n s ) . I t can a lso be separated from R, eximius 
by having shor ter body-size; more pos t e r io r ly located 
vulva; shorter spear and more a n t e r i o r l y located 
phasmid (Length » 1»2 - 1»4 mm.; V « 54 - 55 and spear = 
38 - 41 microns i n R« eximius) . I t a lso d i f fe r s from 
£• buxophilus in having shor ter body-size; shor ter spear ; 
more pos te r io r ly located opening of the dorsal oesophageal 
gland and d i f fe ren t ly shaped t a i l (Length = 0,92 - 1,31 
mm.; spear = 3 4 - 3 5 microns and ' o ' = 9 - 14 in R, 
buxophilus) , F inal ly i t i s separated from R, quartus 
i n having a shorter spear ; greater value of ' o ' r a t i o ; 
l e s se r number of head annules; more an te r io r ly located 
phasmids and by the absence of males (spear = 2 9 - 3 3 
microns; o = 11 - 23; head annules = 7 - 8 i n R« q u a r t u s ) . 
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Genus Hoplolalmus Daday, 1905 
Hoplolaimus s t e i n e r i Kannan, 1961 
Syn, Hoplolaimus indicus Sher, 1963 
(PI , 10, F igs . A - J ) 
Kannan (1961) provided a short descr ipt ion of 
th i s species based on four females obtained from sandy 
s o i l i n Madras Ci ty , Two females were label led as 
"Holotype" for the above said species and were deposited 
i n the Departmental Museiam of the Presidency College, 
Madras. Further he added tha t the "Paratype: Bid not 
stand preserva t ion" . The descr ip t ion of H, s t e i n e r i 
i s supported with an i l l u s t r a t i o n showing the an ter ior 
end of the worm up to median oesophageal bulb, liater 
Sher (1963) in his "Revision of Hoplolaiminae (Nematoda) 
I I " completely omitted the reference of H, s t e i n e r i and 
provided the descr ip t ion of H, indicus as a new species 
from Ind i a , On comparison with the descr ip t ions of both 
the species i t appears that these are i d e n t i c a l in s i z e , 
s t r u c t u r e and measurements, H, indicujs i s therefore , 
synonymized with H, s t e i n e r i . 
The present author has co l lec ted four d i f ferent 
populations of H, s t e i n e r i i n I nd i a , The species i s 
redescribed in d e t a i l and the v a r i a b i l i t y of ce r t a in 
s t ruc tu res i s discussed below: 
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Measurements; Popu l a t i on from Jamnagar; 
Females (10 ) : Length » 1.03 - U 3 0 mm,; a = 29«4 -
3 2 . 2 ; b » 11.2 - 1 2 . 5 ; c « 42 .9 -
8 0 . 6 ; V « 51.1 - 5 8 . 2 ; spear « 
35 - 40 m i c r o n s . 
Males ( 5 ) : Length » 0.92 - 1»20 mm.; a » 36.0 -
4 0 . 2 ; b « 9»B - 12.5 J c » 38.5 -
41.5? T » 58«2; spear » 38 - 40 
mic rons ; sp icu le*= 40 - 43 microns ; 
Gubernaculum a 20 mic rons . 
P o p u l a t i o n from Agra 
Females (10 ) ; Length « 1.05 - 1*32 mm.; a = 28.7 -
3 2 . 0 ; b = 9.6 - 1 1 . 2 ; c = 47,7 - 6 2 . 2 ; 
V = 54 .5 - 5 8 . 1 ; spea r « 35 - 38 mic rons . 
Males ( 4 ) : Length = 0*96 - 1.29 mm.; a » 30.6 -
3 4 . 2 ; b « 8.1 - 9 . 0 ; c = 32 .0 - 4 0 . 8 ; 
spea r = 3 5 - 4 0 mic rons ; sp icu le5= 40-45 
microns ; Gubernaculum = 2 0 mic rons . 
Popu la t ion from Lucknow 
Females ( 1 0 ) ; Length = 0.94 - 1.25 mm. ; a « 28.5 - 31 • 3 j 
b » 7 .6 - 9*1 ; c = 59.4 - 6 8 . 6 ; 
V = 55.5 - 5 7 . 4 ; spea r = 3 5 - 3 8 microns . 
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Males (5): Length = 0.98 «- 1.05 Bam.; a » 28«8 -
30.2; b = 8.7 - 9»5; c « 30.6 - 40.5; 
spear » 35 - 40 microns; spicule* = 40 
microns; Gubernaculian = 20 microns. 
Population from Behraich 
Females (20): Length * 1.04 - 1*60 mm.; a » 24*4 -
32.7; b « 8.0 - 11.9; c » 39*0 - 81.2; 
V = 51-2 - 58.0; spear = 3 6 - 4 8 microns. 
Males ( 8 ) ; Length = i . o «- 1.2 mm.; a » 25.7 -
3 3 . 3 ; b = 8«6 - 1 0 . 3 ; c = 34 .3 - 4 0 . 0 ; 
T = 8 0 . 0 ; spea r * 35 - 37 mic rons ; 
s p i c u l e ^ * 38 - 40 mic rons ; Gubernaculum 
17 m i c r o n s . 
Measurements a f t e r Sher^ 196^: 
Females ( 2 0 ) : 
Males ( 1 0 ) : 
Length « 0 .9 - 1.4 mm.; a = 26 - 36; 
b = 9.1 - 1 2 . 6 ; b ' = 7 - 9 . 1 ; c « 45 -
7 5 ; V = 50 - 5 9 ; spea r s 33 - 40 mic rons . 
Length « 0 .9 - 1.3 mm.; a « 26 - 3 3 ; 
b = 9.4 - 12; b' « 6.2 - 9; c « 32-38; 
spear = 3 3 - 3 7 microns ; sp icules = 37-42 
mic rons ; Gubernaculum = 1 6 - 2 0 microns . 
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Measurements a f t e r Banerji and Banerji^ 1966 
Female; Length = 1 . 2 nim,; a = 43«3; b « ?; 
c a 48; V = 60; spear = 34 microns. 
Measurements a f t e r Kannan, 1961; 
Females (4 ) : Length « 1.146 - 1.31 mm.; a » 20 - 22; 
b = 4.21 - 6.54; c = 62 - 95 .5 ; 
V = 53 - 58; spear » 43*1 - 66.932 
microns. 
Descript ion; Body s l ender , tapering a t the an te r io r , 
end, assuming s l i gh ly ven t r a l l y arcuate shape when 
relaxed i n hot water . Body cu t i c l e with coarse transverse 
s t r i a e , 2,5 - 3.0 microns apart on mid-body. Lip region 
conica l , an t e r io r ly b lunt ly rounded and set off by deep 
cons t r i c t i on , measuring about 15 microns wide at i t s 
base and 7 microns high containing 3 - 4 annules. Head 
s c l e r o t i z a t i o n well developed to form frame-work. 
Buccal spear comprising two unequal p a r t s with prominent 
basal spear knobs having an t e r io r ly pro jec t ing processes . 
Oesophagus cons is t s of a cy l ind r i ca l procorpus with a 
well-developed median oesophageal bulb a t i t s d i s t a l 
end, narrower isthmus as compared to procorpus and lobe-
l ike glandular por t ion of oesophagus overlapping i n t e s t i ne 
dorsa l ly , do r so - l a t e r a l l y and l a t e r a l l y with three 
d i s t i n c t gland n u c l e i . Opening of the dorsal oesophageal 
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gland located 3 microns from the base of the spear* 
Nerve ring usually encircling the isthmus at its 
middle. Excretory pore distinct, located at 105 -
130 microns from the front end of body, Hemizonid 
1 - 6 annules posterior to the excretory pore. 
Intestine paclced with granules. 
Vulva transverse, vagina extending halfway 
into body. Oocytes arranged in a single row, A 
spherical spermatheca containing sperms always present 
at the terminal end of both the branches of uterus, 
Epiptygma paired forming flap over vulva. 
Rectum less than anal body width long. Intes-
tine sometimes overlapt,rectum, Phasmid located at 85 
percent from the anterior end. Tail rounded, containing 
8 - 1 7 annules on the ventral side, 0,5 - 1,0 times anal 
body width long. In one specimen it is slightly over 
one anal body width in length. 
Male; Similar to female in general appearance. Lip 
region with four annules, set off by deep donstriction, 
broadly rounded. Buccal spear well developed with 
anteriorly directed basal knobs. Oesophageal gland with 
three distinct nuclei. Excretory pore located at 92 -
115 microns from the anterior end. Orifice of the 
dorsal oesophageal gland averaging 5 microns behind the 
base of the spear. Lateral field with two incisures. 
Plate 10» 
Figs. A-J, Hoplolaimus steineri Kannan, 1961, 
A. Vulvar region, 
B. Head end of male, 
C. Oesophageal region of female, 
D-F, Median oesophageal bulb and 
oesophageal glands. 
G. Tail end of male. 
H-J. Tails of females. 
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Testis single, outstretched* Bursa originates 
slightly posterior to the head of spicule and terminates 
near the tail tip; its edges distinctly crenate* Spicules 
paired, similar, ventrally arcuate, 42 microns long with 
a trough-shaped gubemaculum located posteriorly, 20 
microns in length* Tail elongate, with conical terminus. 
Distribution: The author has collected Hoplolaimus 
steineri from the soil around roots of Jowar at Jamnagar, 
Gujarat, It has also been collected around citrus roots 
in Bahraich, Lucknow, Agra and Aligarh. 
Kannan, 1961 has recorded the body length of the 
worms as ranging from 1.146 - 1*31 mm,; while Sher, 
1963 recorded it as 0,9 - K 4 mm,; 20 female individuals 
collected from Bahraich and identified as H, steineri 
measure 1,04 - 1,60 mm, in length. It is very interesting 
that Kannan (1961 ) has recorded the spear length 43»1 - 66*932 
microns in four individuals. Generally the range of spear 
length recorded in different populations reveal 35 - 48 
microns in females and from 33 - 40 microns in males* 
Position of excretory pore and its location from 
the anterior end is an important character for specific 
differentiation, Sher (1963) differentiated Hoplolaimus 
seinhorsti with H* columbus on the basis of this character 
and concluded that in the former species the excretory 
pore is located at the level of the isthmus of the 
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oesophagus while in H» columbus the excretory pore 
i s a t the leve l of the oesophageal g lands . The author 
has observed f luc tuat ion in the pos i t ion and the 
locat ion of the excretory pore within a populat ion. 
As mentioned e a r l i e r the pos i t ion of the excretory 
pore va r i e s from 105 - 130 microns from the anter ior 
end in female ind iv idua ls and from 92 - 115 microns 
i n males* The pos i t ion a l so d i f fe rs from that being 
a t the l eve l of the isthmus to the leve l of the oeso-
phago- in tes t ina l junction* 
Oesophageal glands show considerable var ia t ions 
in shape, s ize and p o s i t i o n . I t may form a short and 
s tout overlapping lobe over the i n t e s t i n e located 
do r so - l a t e r a l l y and i t may also a t t a i n elongate shape 
and overlap i n t e s t i n e l a t e r a l l y , 
Sher (1963) pointed out that i n H, indicus the 
i n t e s t i n e overlaps the rectum. The present study shows 
that t h i s character i s not constant . The rectum may 
or may not be overlapped by the i n t e s t i n e . 
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Family Neotylenchidae Thorne, 1949 
Thome (1941) proposed a new subfamily 
Nothotylenchinae under Tylenchidae for the genera 
Nothotylenchus Thorne, 1941; Thada Thorne, 1941 and 
Boleodorus Thome, 1941 and discussed the affinities 
of Nothotylenchus with the genera Ditylenchus and 
Tylenchus» He further added two more subfamilies 
Neotylenchinae and Paurodontinae and predicted that 
these subfamilies might ultimately attain the family 
rank* Later Thorne (1949) proposed a new family 
Neotylenchidae with Neotylenchinae as its type, and 
also placed Nothotylenchinae and Paurodontinae under 
it. 
Das (1960) was the first to record the genus 
Nothotylenchus in India when he described N, buckleyi 
Das, I960, Siddiqi (1961) described a new species 
Paurodontus similis collected at Aligarh, Jairajpuri 
(1962) described Boleodorus indicus isolated from 
around the roots of Allium cepa at Aligarh, Dorsalla 
was later proposed by Jairajpuri (1966) to accommodate 
this species. Khan and Basir (1965) added another new 
species, Boleodorus similis. Later, Khan (1964) 
proposed a new subfamily, Boleodorinae, and also 
described a new species, B, mirus, B. rafi(ii and 
B, hyderi were later described by Husain and Khan (1965). 
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They also proposed a new genus Basiliophora and 
described B. indica and B« jonesi along with the 
descriptions of Ecphyadophora goodeyi, E» tar^ani, 
Paurodontus saxeni and P. chowdhuri* Khan (1965) 
added two new species, Nothotylenchus acutus and N, 
basiri from India, The present author has also 
described hereunder two new species in the genus 
Nothotylenchus from the collections made in Gujarat 
State. 
Nothotylenchus dohadiensis n.sp, 
(PI, 11, Figs, A - G) 
Measurements: 
Females (3): Length = 0#70 - 0^76 mm,; a = 38 - 40; 
b « 5.8 - 6.5; c = 10 - 11 ; 
V = 75.7 - 80.0. 
Males (2): Length = 0.60 - 0.75; a = 42.8 - 45.0; 
b = 5.8 - 6.0; c = 10 - 10.5; T « 60.0. 
Female (Holotype): Length = 0,7 Bsn,; a = 39; 
b = 5.8; c - 10; V = 75.7. 
Description; Body slender, assiiming ventrally arcuate 
shape more pronounced to vulvar region, when relaxed 
in hot water. Cuticle marked by distinct transverse 
striae averaging 1,5 microns at mid-body. lap region 
smooth, rounded, continuous with body contour, about 
Plate 11. 
Figs. A-G, Nothotylenchus dohadiensis n. sp. 
A. Head end of male, 
B. Vulvar region. 
C. Head end of female. 
D. Oesophageal region of female. 
E. Tail end of male. 
F. Lateral field. 
G. Tail end of female. 
— B10.E-G 
t * f i 
t% I 
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1/3 as wide as body at base of neck* Lateral fields 
with six distinct incisures, about one-third as wide 
as body. Buccal spear slender, 7 microns long with 
well developed rounded basal knobs. Corpus a slender 
tube 3*5 microns wide, with valveless spindle-shaped 
bulb at its distal end. Isthmus narrower as compared 
to corpus, crossed by nerve ring at 80 microns from the 
anterior end. Basal oesophageal bulb elongate, 
pyriform, with a small rounded cardia. Nucleus of the 
dorsal oesophageal gland distinct. Opening of the 
dorsal oesophageal gland about 2 microns from the base 
of the spear. Lumen of the oesophagus passing through 
the ventral portion of the basal bulb. Excretory pore 
98 microns from the front end of body, leading into 
a distinct excretory duct. Hemizonid located 3 annules 
anterior to the excretory pore. Intestine packed with 
small refractive granules. 
Vulva transverse, vagina with thick walls about 
half vulva-body diameter long. Spermatheca rounded, 
at the anterior end of the uterus. Ovary single, 
outstretched; oocytes arranged in a single row. 
Posterior uterine sac 38 microns long, extending about 
1/3 vulva-anus distance. Tail ventrally arcuate, 
tapering regularly to a rounded terminus, slightly more 
than six times anal body width long. 
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Male; Body s imi lar to that of female. Lateral f i e lds 
with s ix i n c i s u r e s , 2/7 as wide as body. Buccal spear 
7 microns long with rounded basal knobs. Excretory 
pore located 95 microns from the an te r io r end. 
Tes t i s s i n g l e , ou t s t re tched . Spicules 18 
microns long. Gubernaculum 5 microns in length. Bursa 
ending a l i t t l e a n t e r i o r to the middle of the t a i l . 
Tail cyl indroid , ven t r a l l y a r cua te , gradually tapering 
to a rounded terminus, s l i ^ t l y more than s ix times 
the anal body width long. 
Type habi ta t and l o c a l i t y : Collected from s o i l around 
the roots of c i t r u s t r e e s (Citrus limon) a t Dohad, 
Gujarat S t a t e , 
Relat ionship; In having s ix incisures in lateral 
f i e l d , Nothotylenchus dohadiensis n , s p , comes close 
*o N, a f f i n i s Thorne, 1941 and N, buckle j iPas . I960, 
From N, a f f i n i s t h i s species d i f fe r s in having a longer 
pos t -u te r ine sac ; vulva«^nus distance 1^ times the 
t a i l length and bursa ending s l i g h t l y an te r io r to the 
middle of the t a i l . I t can be separated from N, Buckleyi 
i n having a rounded t a i l terminus, d i f fe ren t ly shaped 
head and more p o s t e r i o r l y located excretory pore ( t a i l 
terminus acute , head narrow, and excretory pore a 
l i t t l e behind median oesophageal bulb in N. buckleyiV 
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Nothotylenchus minutus n, sp. 
(PI. 12, Figs. A - E) 
Measurements: 
Females (3): Length =» 0#40 - 0,45 mm,; a » 25 - 30; 
b = 4.5 - 5.0; e « 9.0 - 10.2; 
V « 75 - 77. 
Male} Length s 0.48 mm,; a » 40; b s 4.5; 
c » 8,7; T « 42. 
Female (Holotype); Length = 0.45 mm,; a « 25; 
b « 4.5; c » 9.0; V = 77,, 
Description; Body slender, assuming ventrally arcuate 
shape when relaxed in hot water. Cuticle marked by 
distinct transverse striae. Lip region smooth, rounded, 
continuous with the body contour. Lateral fields marked 
with six distinct incisures, one-third as wide as body 
width. Buccal spear slender, 8 - 1 0 microns long with 
well developed bsusal knobs. Corpus a slender tube, 
with a valveless spindle shaped median bulb at its 
terminal end. Isthmus narrower as compared to corpus. 
Opening of the dorsal oesophageal gland located very 
close to the base of the spear. Nerve ring enveloping 
the isthmus at 62 microns from the anterior end. Excre-
tory pore distinct, located 76 microns from the anterior 
end, Hemizonid 3 annules long, located just above the 
excretory pore. Intestine packed with refractive 
granules. 
P l a t e 12, 
F i g s . A-E. Nothotylenchus rainutus n . sp» 
A, T a i l end of male , 
B, Head end of male . 
C, Vulvar r e g i o n , 
D, Oesophageal r eg ion of female . 
E, T a i l end of female . 
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Vulva transverse, leading into a thick-walled 
vagina. Ovary single, anteriorly outstretched, with 
oocytes arranged in a single row, Spermatheca located 
at the terminal end of uterus. Post-uterine sac long, 
extending upto 2/3 the vulva-anus distance in length. 
Rectum shorter than anal body width. Tail cylindroid, 
regularly tapering, ventrally arcuate, ending in^6 a 
finely rounded terminus, about 5 times anal body width 
long, 
Male: Body assuming ventrally arcuate shape when 
relaxed in hot water. Lip region smooth, continuous 
with body contour. Buccal spear 10 microns long, with 
prominent basal knobs. Orifice of the dorsal oesophageal 
gland very close to base of spear. Excretory pore 
located 80 microns and nerve ring at 68 microns from 
the anterior end. 
Testis single, anteriorly outstretched. Spicules 
ventrally arcuate, 20 microns long, Gubernaculum trough-
shaped, 5 microns long. Bursa extending fpio l/3 the 
tail length. Tail cylindroid, regularly tapering to a 
finely pointed terminus, 5,5 times anal body width long. 
Type habitat and locality; Collected from soil around 
roots of cotton plants in Bhavnagar, Gujarat State, 
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RelatioBshipt Nothotylenchus minutus n . s p . in having 
s ix l a t e r a l l i n e s , has a f f i n i t i e s with N» a f f i n i s 
Thome, 1941» N. Buckleyi Das, 1960 and N» dohadiensis 
n . sp . From N, a f f i n i s i t can be d i f fe ren t i a t ed in 
having a shor ter body, pointed t a i l terminus, long 
pos t -u te r ine sac , bursa extending one- thi rd the t a i l 
length and longer s p i c u l e s . From N, buckleyi i t d i f fe rs 
in the shape of the head, pos te r io r ly located excretory 
pore , longer pos t -u te r ine sac and long sp icu les . Final ly 
i t can be separated from N. dohadiensis in having 
shor te r body, pointed t a i l terminus and longer post -
u te r ine sac . 
P A R T - I I 
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Order Dorylaimida (de Man, 1876) Pearse, 1942 
Nematodes included in the Order Dorylaimida 
are characterized in having/ smooth cuticle, well 
developed cylindrical oesophagus usually in one or 
two portions bearing oesophageal glands, 3, 5 or 7 
in number. Generally opening of all the glands are 
located posterior to nerve ring. Head usually bears 
6 - 8 inner and 10 outer papillae, Amphids cyathiform, 
pouch-like or tubular. Stoma armed with mural tooth 
or teeth and an axial stylet; occasionally unarmed. 
Supplements usually pre-anal. Spicules usually with 
accessary pieces, gubemaculum rarely found. 
This Order is further divided into two suborders, 
viz,, Dorylaimina (de Man, 1876) Pearse, 1936 and 
Alaimina (Micoletzky, 1922) Clark, 1961, Members of 
the suborder Dorylaimina are recognized by the presence 
of axial spear or mural tooth, 5 or 3 oesophageal gland 
cells, paired or single pre-anal supplements and absence 
of excretory pore, while the nematodes belonging to the 
suborder Alaimina have unarmed and reduced stoma, 3 or 
7 oesophageal gland cells, single pre-anal supplement 
and presence of excretory pore. 
Nematodes of the superfamily Dorylaimoidea (de 
Man, 1876) Thome, 1954 have long and robust body. 
Lips generally amalgamated, sometimes distinct. Head 
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papi l lae arranged i n two c i r c l e s , 10 in outer and 6 
in inner c i r c l e* Amphids s t i r rup-shaped to pouch-
l i k e , with s l i t or e l l i p s o i d a l aper tu re , general ly 
located below the l i p s* Stoma armed with an axial 
spear or mural tooth , with i t s dorsal ly placed aperture* 
Oesophagus with an an t e r i o r tubular part expanding to 
form basal oesophageal bulb with or without valve . 
Spear small or a t tenua ted , with a basal extension, 
with or without f lange- l ike thickening a t i t s base or 
long, so l id needle- l ike* La te ra l , dorsal and ventra l 
pores present* Supplements in male cons i s t ing of a 
ven t ra l s e r i e s eind an adanal pair* Setae or caudal 
glands or terminal duct and excretory pore are absent* 
Thorne (1939) recognized five famil ies under the 
superfamily Dorylaimoidea, v iz* , Dorylaimidae de Man, 
1876; Leptonchidae Thorne, 1935; Belondiridae Thome, 
1939; Diphtherophoridae (Micoletzky, 1922) Thorne, 1935 
and Alaimidae Micoletzky, 1922* Clark (1961) in his 
revised c l a s s i f i c a t i o n included under i t the families 
Dorylaimidae, Opailaimidae Kirjanova, 1951; Belondiridae, 
Nygolaimidae (Thorne, 1939) Meyl, 1961; Leptonchidae 
and Compydoridae (Thorne, 1935) Clark, 1961* Baker 
(1962) i n his check l i s t included Actinolaimidae 
(Thorne, 1939) Meyl, 1961; Alaimidae and Longidoridae 
(Thorne, 1935) Meyl, 1961 besides the families l i s t e d 
by Clark (1961) under the superfamily Dorylaimoidea* 
Later Goodey (1963) followed the system of c l a s s i f i c a t i o n 
proposed by Clark (loc* c i t * ) . 
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Clark (1961) also raised the family Diphthero-
phoridae to the rank of superfamily and the family 
Alaimidae was considered under a separate suborder 
Alaimina^ Goodey (1963) proposed a new superfamily, 
Alaimoidea, under the suborder Alaimina, 
Thorne (1964) has established a new superfamily 
Belondiroidea to contain certain families of soil 
nematodes, having thick sheath of spiral muscles about 
the basal portion of the oesophagus and the narrow, 
pointed lip region. He has included Belondiridae Thorne, 
1939; Roqueidae Thorne, 1964; Dorylaimellidae (Jairaj-
puri, 1964) Thorne, 1964; Oxydiridae (Jairajpuri, 1964) 
Thorne, 1964; Nygellidae Jairajpuri, 1964 and Mydonomidae 
Thorne, 1964 under this superfamily. Recently Heyns 
(1965) erected a new family, Aporcelaimidae under the 
superfamily Dorylaimoidea. The superfamily Nygolaimoidea 
was proposed by de Coninck (1965)« 
For the reception of a group of nematodes belong-
ing to the genera Discolalmus Cobb, 1913; Discolaimium 
Thorne, 1939 and Discolaimoides Heyns, 1963 the author 
has propossd a new family, Discolaimidae, under the 
superfamily Dorylaimoidea, The diagnosis of this family 
is given hereunder. 
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Family Discolaimidae n» fam« 
Diagnosis; Dorylaimoidea: Lip region expanded, 
wider than the adjacent body, set off by deep constriction, 
Lateral chords with series of prominent glandular bodies. 
Spear robust, regular in outline, with large aperture. 
Spear guiding ring broad, near lip region. Oesophagus 
abruptly expanding usually in its anterior half, to form 
a well developed cylindrical bulb* Dorsal oesophageal 
gland located at a distance from the begining of the 
enlarged part, its duct extending a little forward to 
open into the Ivunen of the oesophagus* Female gonad 
single or paired. Lateral guiding pieces present, 
spicules and supplements dorylaimoid. Tails of both 
sexes short and similar. 
Type genust Discolaimus Cobb, 1913 
Other genera; 
Discolaimium Thorne, 1939 
Discolaimoides Heyns, 1963 
Genus Discolsiimium Thorne, 1939 
Thorne (1939) erected the genus Discolaimium 
providing the descriptions of four new species, viz,, 
D, cylindricum (the type species), D, conura, D, latum 
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«"<i U» gracile. Fielding (1950), Furstenberg and 
Heyns (1965), Heyns (1963) and Siddiqi (1965a and 
1965b) added eight more species to this genus. Heyns 
(1963) also proposed a new genus, Discolaiaoides, 
closely related to Discolaimium to accommodate 
Discolaimoides bulbiferus (Cobb, 1906) Heyns, 1963 
(the type species) and D, smithi Heyns, 1963» Timm 
and Bhuiyan (1963) reported a new species, Discolaimium 
Pakistanicum, from soil around the roots of jute plants 
at Tejgaon, East Pakistan and synonymised the genus 
Discolaimoides Heyns, 1963 with Discolaimium Thome, 1939, 
rede si g?aa ting Discolaimoides bulbiferus and D* smi thi 
as Discolaimium bulbiferum (Cobb, 1906) Timm and Bhuiyan, 
1963t and D, smithi (Heyns, 1963) Timm and Bhuiyan, 1963. 
Discolaimium pakistanicum is synonymous with Axonchium 
amplicolle Cobb, 1920, (vide Jairajpuri, 1965)* Ii©of 
(1964) retained Discolaimoides as a valid genus and also 
considered Eudorylaimus intrastriatus (Loos, 1945) 
Andrassy, 1959 under it. The present author agrees with 
Loof (1964). 
Three new species are added in the genus 
Discolaimium, Their description is given below along 
with the description of D. conura and D. sublatum, which 
have been recorded for the first tine in India, 
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Pi scolaimium obtusum n, sp , 
(PI . 13, F ig s . A - F) 
Measvirements: 
Females (7) ; Length = 0.9 - 1»2 mm; a = 40 - 47; 
b = 4.3 - 5 .0 ; c a 53 - 70; V « 46 - 50; 
spear x 8 - 9 microns. 
Female (Holotype); Length = 1»2 mm* j a » 43; b « 5; 
c « 70; V « 47. 
Description; Boay almost cylindrical, ventrally 
arcuate, cutiele very thin, smooth. Lateral hypodermal 
chords 2/7 of body width, with about 70 pairs of glandular 
bodies. Head broadly rounded, slightly set off from 
body by a depression, I/3 of body width at neck base. 
Spear shorter than head width, its aperture measuring 
half its length. Spear guiding ring located posterior 
to the labial constriction. Behind the spear extention 
the oesophagus is a slender attenuated tube which 
suddenly expands a little behind its middle to form a 
cylindroid bulb about half as wide as body. Oesophageal 
bulb enveloped by a non-muscular sheath which is thickened 
at either ends. Orifice of the dorsal oesophageal gland 
half of body width at neck base from the anterior end 
of the expanded part of oesophagus. Nerve ring located 
at 94 microns from the anterior end of body, Amphid 
cup-shaped with elongate-oval aperture, Oesophago-
intestinal valve, large, rounded. 
Plate 13> 
Figs, A-F, Discolaimium obtusum n. sp. 
A, Head end of female, 
B, Head end showing amphid, 
C, Oesophageal region of female, 
D, Vulvar region. 
E, Female. 
F, Tail end of female. 
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Vulva transverse, gonads paired, symmetrical, 
ovaries short, reflexed at the oviduct. Vagina surrounded 
by muscles,about one-third body width, Pre-rectum 
1,2 - 2.0 body width long* Rectum less than anal body 
width in length. Tail broadly rounded, a little more 
than anal body width long, 
Male: Not found. 
Type habitat and locality; Collected from soil around 
roots of forest trees near Tanakpur, U,P., India, 
Distribution; Also collected from soil around roots 
of mango trees in Rajkot, Gujarat State, 
Differential diagnosis: Discolaimium obtusum n, sp, 
comes close to D, cylindricum Thorne, 1939; D, latum 
Thorne, 1939 and D, sublatum Heyns, 1963* From 
D, cylindricum it differs in having narrower lip region-, 
more posteriorly located vulva and an obtuse tail. From 
D, latum it can be differentiated in having longer body; 
greater value of 'a' and 'c' ratio; more anteriorly 
located vulva and spear guiding ring located posterior to 
labial constriction (L = 0,8 mm; a = 24; c = 37; 
V = 54 and spear guiding ring anterior to labial constric-
tion in li., latum). From D, sublatum it differs in having 
a prominent sheath enveloping the basal enlarged part of 
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oesophagus, narrower lip region, shorter and more robust 
spear and wider amphidial slit. 
Discolaimium brachyurum n. sp, 
(Pl» 14, Figs. A - C) 
Measurements: 
Females (4): Length = 1.1 - 1.2 ami a = 30 - 33; 
b = 3«5 - 4.0; c = 61 - 65; V = 43 - 45» 
Female (Holotype): Length « 1.1 mm.; a = 32; b = 3.5; 
c = 61; V = 44. 
Description: Body almost cylindrical, slightly ventrally 
arcuate when relaxed in hot water. Body cuticle smooth, 
inner layer marked with fine transverse striae. Lip 
region set off from body by a constriction, about 2/5 
as wide as body at neck base; outer labial papillae 
smooth, not prominently elevated above the labial contour, 
Amphid cup-shaped; amphidial slit about half as wide as 
head width. Lateral hypodermal chords 1/3 body width 
with about 72 pairs of glandular bodies. 
Spear 12 microns long, slightly shorter than head 
width with its aperture two-third of the spear length. 
Spear guiding ring located slightly posterior to the 
labial constriction about 5 microns from anterior end. 
Spear extension 22 microns long, its basal region 
enveloped by muscular tissues forming a spindle-shaped 
Plate 14* 
Figs, A-C. Discolalmium brachyurum n, sp, 
A. Oesophageal region of female. 
B. Head end of female. 
C. Tail end of female, 
Figs, D-G, Discolaimium arcuatum n, sp, 
D. Reproductive organs, 
E. Head end of female, 
F. Oesophageal region of female, 
G. Tail end of female. 
\t 1 
• Be EG ,,.^ ,1 
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s t r u c t u r e . Oesophagus a s lender tube, expanding at 
41 - 42 percent of the t o t a l oesophageal length* Basal 
oesophageal bulb 8,7 times as long as wide, without a 
prominent sheath. Orif ice of the dorsal oesophageal 
gland 25 microns from the an te r io r expanded par t of 
oesophagus. Nerve r ing located 82 microns from the 
an te r io r end, Oesophago-intestinal valve rounded. 
Vulva a transverse s l i t , vagina extending about 
half-way i n t o body. Gonads pa i red , opposed, reflexed 
a t the oviduct . Ovaries comparatively short with i r -
regular ly arranged oocytes , Pre-rectum and rectum l e s s 
than anal body width long. Tai l rounded, shor te r than 
anal body width, 
Male; Not found. 
Type habi ta t and loca l i ty? Collected from s o i l around 
roots of Ci t rus s inens is (L, ) Osbeck,, in Dohad, Gujarat 
S t a t e , 
Di f fe ren t ia l diajjjnosis; Discolaimium brachyurum n, sp , 
comes close to D, latum Thome, 1939 and D, sub l a turn 
Heyns, 1963» From D, latum i t d i f fe r s in having longer 
body, more a n t e r i o r l y located vulva, shor te r t a i l , longer 
basal oesophageal bulb and spear guiding ring located 
pos te r ior to l a b i a l cons t r i c t ion (L » 0,8 mm,; V = 54; 
c = 37; spear guiding r ing an t e r i o r to l a b i a l cons t r ic t ion 
and shor ter basal oesophageal bulb i n D, latum). I t can 
be separated from D, sub latum in having longer basal bulb; 
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t a i l l e s s than one anal body width long and di f ferent ly 
shape d« 
Discolaimium arcuatum n« sp , 
(PI . 14, F igs . D - G) 
Measurement st 
Females (17): Length » 0.9 - 1.2 mm,; a « 38 - 59; 
b » 4 - 5? c =• 20 - 24; V = 49 - 55 . 
Female (Holotype)s Length = 1 . 0 mm,; a « 42; b = 4 . 3 ; 
c = 24; V = 52. 
Description: Body almost cylindrical, ventrally arcuate 
when relaxed in hot water. Inner layer of cuticle finely 
striated, outer smooth. Lateral hypodermal chords about 
one-fourth as wide as body width, with about 52 pairs of 
glandular bodies. Amphid cup-shaped, its slit half the 
lip region width. lap region 2/5 as wide as neck base; 
labial papillae not prominently elevated above labial 
contour. 
Spear 7 - 8 microns long, slightly shorter than 
head width, its aperture occupying half its length, spear 
guiding ring situated anterior to labial constriction. 
Spear extension 1,7 times the spear length. Its basal 
region enveloped by muscular tissues forming a spindle-
shaped structure. Oesophagus a slender attenuated tube 
expanding much posterior to its middle. Basal bulbar 
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portion of oesophagus about four times body-width at 
neck base, enveloped by a non-muscular sheath. Nucleus 
of dorsal oesophageal gland 20 - 22 microns from anterior 
end of enlarged part. Orifice of the dorsal oesophageal 
gland at 12 microns from anterior end of expanded part 
of oesophagus. Nerve ring 85 microns from front end, 
Oesophago-intestinal valve prominent, rounded. Intestine 
packed with small refractive granules,. 
Vulva a depressed transverse slit. Vagina leading 
inward at right angles to body axis extending about half-
way into body. Gonads paired, opposed, reflexed at the 
oviduct, Pre-rectum and rectum each about anal body 
width long. Tail elongate conoid, ventrally arcuate, 
ending in a rounded terminus, 2»7 - 3 times anal body 
width long, 
Male: Not found. 
Type habitat and locality; Collected from soil around 
roots of Citrus sinensis (L,) Osbeck,, in the National 
Botanical Gardens, Lucknow, U,P,, India, 
Distributions Also collected from soil around roots of 
mango trees near Bahraich Railway Station, citrus trees 
in Shahguno, U,P,, and Porbandar Gujarat State respectively, 
Relationship: Discolaimium arcuatum n, sp, comes close to 
D, arcuicaudatum Furstenberg and Heyns, 1965; D.cylindricum 
- 80 -
Thome, 1939 and D, gracile Thorne, 1939» From 
JO, arcuicaudatum it differs in having a shorter body, 
more posteriorly located vulva, forwardly placed spear 
guiding ring, smooth head, shorter, constricted and 
ensheathed basal part of oesophagus and tail measuring 
2,7 - 3 times anal body width ( 4 - 5 times anal body width 
in D, arcuicaudatum), From D» cylindricum it differs in 
having a shorter body, o«r« posteriorly located vulva, 
shorter spear, longer tail and spear guiding ring located 
anterior to labial constriction (L = 1,3 mm,5 v = 45; 
c = 59 in D, cylindricum), From D, gracile it can be 
differentiated in having a shorter spear, longer tail 
and spear guiding ring located anterior to labial cons-
triction (spear about one head width long and tail about 
twice anal body width long in D, gracile ), 
Jiscolaimium conura Thorne, 1939 
(PI. 15, Figs. A ~ C) 
Measurements; 
Females (8): Length = 0,85 - 1,03 mm*; a = 34,0 -
59,2? b « 3.3 - 4.2} c » 34.0 - 42.6; 
V = 53*3 - 56.5. 
Description; Body assuming ventrally arcuate shape when 
relaxed in hot water. Cuticle smooth, inner layer marked 
with fine striations. Lateral hypodermal chords having 
glandular bodies measure i > the body width. Lip region 
Plate 13« 
Figs , A-C. DisoolaimiuiB conura Thome, 1939« 
A. Head end of female. 
B,C, Tai l s of females. 
F igs , D,E, Discolaimium sublatum Heyns, 1963» 
D. Head end of female. 
E. Tail end of female. 
Figs , F,G. Discolaimus neosiaalis n. sp . 
F. Head end of female, 
G. Tail end of female. 
Figs, H,I, Discolaimus macrodorus n, sp. 
H. Head end of female. 
I. Tail end of female. 
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set off by deep constriction, two times as wide as 
the base of neck. Spear 8 - 1 0 microns long, slightly 
shorter than head width, its aperture measures one-half 
of the total spear length. Spear extension 12 microns 
from the base of the spear, its basal portion enveloped 
by muscular tissues forming a prominent swelling. Spear 
guiding ring 4 microns from the anterior end. Oesophagus 
a slender tube 5 microns wide, expands at its middle 
to form basal oesophageal bulb. Orifice of the dorsal 
oesophageal gland 10 microns behind the anterior end 
of the expanded part of oesophagus, 2,4 times as 
compared to body width. Nerve ring situated 90 microns 
from the front end, Oesophago-intestinal valve elongate, 
rounded. 
Vulva a transverse slit, vagina extending about 
two-fifth into the body. Gonads paired, opposed, 
reflexed at oviduct. Rectum slightly less than anal 
body width in length. Tail convex-conoid, 1,5 times 
anal body width long, slightly depressed on its dorsal 
side in some specimens, 
Male: Not found. 
Type habitat and locality; Collected from soil around 
roots of Papaya in Jamnagar, Gujarat State,India, 
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Discolaimium sublatum Heyns, 1963 
( P I . 15 , F i g s . D,E. ) 
Measurefflentst 
Females ( 5 ) : Length a 0.82 - 0.91 mm.; a = 35.6 -
3 7 . 9 ; b = 3.6 - 4 . 2 ; C--43.5 - 4 8 . 2 ; 
V = 45 .9 - 4 8 . 7 . 
Description: Body assuming ventrally arcuate shape 
when relaxed in hot water. Body cuticle smooth, inner 
layer finely striated. Lip region set off from body 
contour, about half as wide as neck base. Labial 
papillae smooth in the level of labial contour. Inner 
circlet of liplets absent. Lateral hypodermal chords 
as 
3.5 timesj^ wide as body width, with 40 - 42 irregularly 
arranged glandular bodies. Amphid stirrup-shaped, one-
third as wide as head width. Spear 11 - 12 microns 
Co 
long, equalj^ or more than head width, its aperture 
measuring half of the total spear length. Spear guiding 
ring postlabial, 7 microns from the anterior end. Spear 
extension 10 microns from the base of the spear, its 
basal region enveloped by muscular tissue forming a 
spindle shaped structure. Oesophagus a slender tube, 
expanding posterior to its middle. Basal oesophageal 
bulb 7.3 times as long as wide. Orifice of the dorsal 
oesophageal gland 10 microns from the expanded part of 
the oesophagus. Nerve ring 82 microns from the auiterior 
end. Oesophago-intestinal valve elongate-rounded. 
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Vulva a t ransverse s l i t , vagina extending 7/ l6 
across the body. Ovaries pa i red , opposed, reflexed a t 
the oviduct with i r r e g u l a r l y arranged oocytes* Vaginal 
muscles prominent* Rectum and prerectum s l i g h t l y 
shor ter than anal body width. Tai l b lun t , rounded, 
s l i g h t l y more than anal body width long* 
Male: Not found. 
Type hab i ta t and l o c a l i t y : Collected from s o i l around 
roots of c i t r u s t r ees Ci t rus s inens i s Osbeck a t Aligarh, 
U.F , , and around roots of Papaya a t Jamnagar, Gujarat 
S t a t e , Ind ia . 
Key to species of the genus Discolaimium Thornet 1^39 
1, Ovary s ingle • • • • • « , monhystera S idd iq i , 1965 
Ovgries paired . , . * • . • • , . , 2 
2, Lumen of a n t e r i o r par t of oesophagus abnormally 
wide • • • • • gigas F ie ld ing , 1930 
Lumen of an te r io r par t of oesophagus not 
abnormally wide • • , , * • • • • • 3 
3 , Tail with terminal pore , . pseudoporum Fielding,1950 
Tail without terminal pore • • • « • • . • • • 4 
4* Tail about two times anal body-widths or more • « 5 
Tail l e s s than two anal body-widths • • . , , , • 8 
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5« Tai l 4-5 times anal body-widths. « • • • • « , • • • 
• • • • • arcuicaudatum Furstenberg sujid Heyns, 1965 
Tail 3 times anal body-widths or l e s s . • • , . , , 6 
6a Spear guiding r ing an t e r io r to l a b i a l cons t r i c t ion • • 
• • • • • • • • • • • • • • • • • • arcuatum n» sp . 
Spear guiding r ing pos te r io r to l a b i a l cons t r i c t ion • 7 
7. Length 1,80 - 2,09 mm; a = 6 0 - 8 6 » . 
• • • • • • • tenue Furstenberg and Heyns, 1965 
Length 1.1 mm,} a » 39 . • • g rae i l e Thorne, 1939 
8« Tail conoid-rounded , • • 9 
Tail cylindroid'-obtusely-rounded • • • • • • • • • 12 
9. Spear equal to head-width or more i n length • • • , 10 
Spear l e s s than head-width i n length . • • • • • • • 11 
10* Oesophagus enlarging near i t s middle • • • • • • • • * • 
• • • • • • • • • • • • • • • cylindricum Thorne, 1939 
Oesophagus enlarging much an te r io r to i t s middle • • • • 
• • • • • • . simplex S idd iq i , 1965 
11 , Tail about twice anal body,width, terminus conoid • • 
• • • • • • • • • • • • • • • • conura Thorne, 1939 
Tai l about 1^ times anal body-width, terminus sub-
d i g i t a t e • • • • • • « • « • paraconura S idd iq i , 1965 
12, Tail shorter than anal body-width • • brachyurum n, sp. 
Tai l longer than anal body-width • • • • • • • • • • 1 3 
13» Spear guiding r ing an te r io r to l a b i a l cons t r i c t ion • • 
• • • latum Thorne, 1939 
Spear guiding r ing pos te r io r to l a b i a l cons t r i c t ion • 
, . . . 14 
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14* Enlarged par t of oesophagus enveloped by a 
prominent sheath; spear robust , l e s s than 
head-width • • • • • • • • • • obtusum n* sp. 
Enlarged par t of oesophagus not enveloped by 
sheath, spear s lender , equal to or more than 
head-width • • • • • • • sublatum Heyns, 1965 
Genus Discolaimus Cobb, 1913 
Col lect ions of nematodes from s o i l around the 
roots of cotton p lan ts i n Surrendranagar and Hajkot 
revealed the presence of two new species in the genus 
Discolaimus, These are described below, 
Discolaimus neosinalis n« sp , 
(PI . 15, F igs . F, G) 
Measurements: 
Females (5 ) : Length = 1 , 6 - 1 , 9 am,; a = 40 - 50; 
b « 4.0 - 4.3J c » 50 - 53; V = 51-54; 
spear = 1 8 - 1 9 microns; spear extension 
30 - 32 microns. 
Female (Holotype); Length = 1,9 ffim,; a = 43; 
b = 4 . 3 ; c = 50; V » 51 ; spear = 18 
microns; spear extension = 31 microns. 
Descript ion; Body c y l i n d r i c a l , taper ing towards the 
ex t remi t i e s , assuming s l i g h t l y ven t ra l ly arcuate shape 
when relaxed in hot water. Outer c u t i c l e smooth, inner 
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"Tiarked with tr&nsvsrae striae, lip region roun(Sed, 
set off by deep constriction, 23 microns v/ide, about 
half the neck width. Anphid stirrup-shaped, about half 
the head width, oensillar sac located at the base of 
the spear, iipear extension 31 microns long. Spear 
with narrow lumen slightly over 1/2 the spoar length, 
opear guiding ring located at 8 microns from the 
anterior end. Lateral hypodermal chords 2/7 as v/ide aa 
body, wiuh glandular bodies distinct in the posterior 
half of the body. Oesophagus with an elongate duplex 
swelling around the base of the spear extension. 
'Jesophagus expanding at 43 percent of its length. Nerve 
ring located at 135 microns from the anterior end. 
Uriiice of the dorsal oesophageal gland 32 microns 
fron the anterior end of the oesophageal enlargement. 
Pre-rectum and rectum slightly less than anal body 
width. Intestine pcicked wioh refractive granules. 
'/ulvti transverse; vagina almost one third as 
vYide as body. Ovaries paired, reflexed at the oviduct, 
i^ ail dorsally convex-conoid, about one-and-a-half 
times anal body width long. 
Male: Wot found. 
i\/pe habitat and locality; Collected from soil around 
roots of cotton plants in ^urrendranagar, Gujarat State. 
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Relat ionship; Discolaimus with the above measurements 
and general desc r ip t ion . This species comes close to 
R» sifflilis Thorne, 1939, from which i t can be d i s t i n g -
uished by having a shor te r spear;, narrower lumen, wider 
amphidial s l i t and d i f fe ren t ly shaped t a i l (spear above 
20 microns long, robust with wide lumen; amphidial s l i t 
about one-fourth the head width and t a i l terminus narrow 
in D, s imi l i s )» 
I l l u s t r a t i o n s by Loof (1964) for D, s imi l i s show 
almost pointed t a i l terminus. Recently, Furstenberg 
and Heyns (1966) have published the descr ip t ions of the 
male of D, s i m i l i s . The authors have shown a robust 
spear and amphidial aperture measuring l e s s than one-
th i rd the head width in t h i s spec i e s . The t a i l terminus 
i s almost narrow, 
Oiscolaimus macrodorus n, sp , 
(PI . 15, F igs . H, I ) 
Measurements; 
Female (Holotype)j Length = 1,80 mm,; a » 33«6; 
b = 4*1; c * 88; V » 53; 
spear = 32 microns; spear extension = 
42 microns. 
Descript ion: Body almost c y l i n d r i c a l , tapering a t both 
the ends, assuming ven t r a l ly arcuate shape when relaxed 
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i n hot water, l i p region rounded, well expanded, set 
off by deep cons t r i c t ion , about 2/3 as wide as neck 
base . Outer cu t i c l e smooth, while inner layer marked 
with fine t ransverse s t r i a t i o n s . Latera l hypodermal 
chords one-fourth the body width* Spear robust , with 
wide lumen, i t s aper ture occupying about half of i t s 
l eng th . Spear extension l e s s than 1^ times the spear 
l eng th . Spear guiding r ing located a t 12 microns from 
an te r io r end. Two d i s t i n c t bulbar swell ings of the 
an t e r i o r par t of the oesophagus located near the base 
of the spear extension. Oesophagus with a slender tube 
j u s t below the bibulbar swell ing, expanding a t 42 percent 
of the t o t a l oesophageal length to form basa l oesophageal 
enlargement. Enlarged par t of the oesophagus about 9 
times as long as wide. Orifice of the dorsal oesophageal 
gland 30 microns from the an t e r io r end of the expanded 
pa r t of the oesophagus. Nerve r ing located at 135 microns 
from the an te r io r end. In t e s t i ne packed with large 
r e f rac t ive granules . 
Vulva transverse^depressed. Vagina extending 
1/3 in to body. Ovaries pa i red , reflexed a t the oviduct . 
Rectum s l i g h t l y more than anal body width long. Tail 
sho r t , dorsa l ly convex-conoid, ending i n t o a blunt ly 
rounded terminus, l e s s than one anal body width long, 
Male: Not found. 
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Type habi ta t and l o c a l i t y t Collected from s o i l around 
roots of cotton p lan t s a t Rajkot, Gujarat State* 
Relat ionship; Discolaimus macrodorus n« sp , comes close 
to D. major Thome, 1939, but d i f fe r s in having a longer 
spear (spear 1 9 - 2 0 microns a f t e r Loof, 1964) and more 
broadly rounded t a i l . 
Genus Discolaimoides Heyns, 1963 
Heyns (1963) proposed the genus Discolaimoides 
for the recept ion of D. bulbi ferus (Cobb, 1906) 
Heyns, 1963 and a l so included D, smithi Heyns, 1963 
under i t . This genus was separated from Discolaimium 
Thome, 1939 in having much taper ing an te r io r end of 
body, expanded l i p s and the an t e r io r par t of the 
oesophagus being more s lender , l e s s than one-fourth the 
diameter of the enlarged p a r t , 
Discolaimoides bulbiferus was o r ig ina l l y described by 
Cobb (1906) as Dorylaimus bulbi ferus from the roots of 
dead and dying cane, Kihei P lan ta t ion Company, Maui, 
Hawaii, I t was character ized as having conoid t a i l and 
the an te r io r par t of the oesophagus with an elongate 
e l l i p s o i d a l bulb j u s t an te r io r to the expanded basal 
por t ion . Cobb ( loc , c i t , ) s t a t ed that t h i s e l l i p s o i d a l 
bulb wa^  as wide as basal oesophageal enlargement and 
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the nerve r ing was probably in between these two swell ings. 
Calculat ing from the Cobb's decimal formula for th is worm, 
the nerve r ing i s approximately a t 32 percent of the neck 
length and thus the enlarged par t of the oesophagus comes 
to approximately 68 percent of the neck length, Thome 
and Swanger (1936) sh i f ted t h i s species in the genus 
Discolaimus Cobb, 1913. Later Thome (1939) studied 
150 females of Discolaimus bulb i ferus (Cobb, 1906) 
Thome and Swanger, 1936 from di f ferent l o c a l i t i e s 
(including type l o c a l i t y of JD» bulb i fe rus) and fai led to 
find an e l l i p s o i d a l swelling a n t e r i o r to the enlarged 
part of the oesophagus as mentioned by Cobb (1906)» 
The present author be l ieves that Cobb ( loc , c i t « ) 
had specimens with oesophageal enlsurged part const r ic ted 
near i t s an te r io r end to form the e l l i p s o i d a l swel l ing. 
This condition has been found by the author in occasional 
specimens of Discolaimium, This means that the enlarged 
part of the oesophagus, described by Cobb was more than 
68 percent of the neck length . 
The author co l l ec ted , 15 female indiv iduals of a 
Discolaimoides spec ies , described here as P.pseudobulbiferus 
n, sp , which i s very closely re la ted to D» bulbiferus 
but d i f fe r s from i t i n ce r t a in a spec t s . Two other 
species D, i n s i g n i s n , sp , and D, minutus n, sp, have 
a l so been described, A key t* th* ncninal species of 
Discolaimoides i s provided. 
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Discolaimoides pseudobulbifePIS n, sp, 
(PI. 16, Pigs. A - F) 
Measurements; 
Females (15)s Length = 1.4 - 1.7 mm.; a = 45 -61; 
b = 4.5 - 5.1; c « 29 - 35; V = 43-47. 
Female (Holotype): Length * 1.4 mm.; a = 46; 
b » 4 . 5 ; c » 30; V « 45. 
Descriptiont Body almost c y l i n d r i c a l , taper ing a t both 
the ex t remi t ies , assuming ven t r a l l y arcuate shape when 
relaxed in hot water. Inner layer of cu t i c l e s t r i a t e d , 
outer smooth. Lip region well expanded about 2.5 times 
as wide as neck base . Elevation of l i p s half the neck 
width at the leve l of l a b i a l c o n s t r i c t i o n . Amphid one-
th i rd as wide as head width. Latera l hypodermal chords 
one-fourth body width, with 64 pa i res of glandular bodies . 
Spear 12 microns or about one head width long, i t s aperture 
occupying half i t s length . Spear extension 1 | times 
spear length, basal port ion enveloped by muscles forming 
an elongate swel l ing . Spear guiding r ing 6 microns from 
an te r io r end. Oesophagus a slender tube expanding at 
47 - 49 percent , to become 1 0 - 1 2 times as long as wide. 
Opening of dorsal oesophageal gland 28 microns from 
oesophageal enlargement. Two nerve r ings located at 
127 and 152 microns from an t e r io r end of body, Oesophago-
i n t e s t i n a l valve elongate sphe r i ca l . 
Plate 16> 
Figs, A-F, Discolsdmoides pseudobulbiferus n. sp. 
A, Oesophageal region of female, 
anterior half. 
B, Basal oesophageal bulb showing 
dorsal oesophageal gland, 
C, Posterior end of basal oesophageal 
bulb showing oesophago-intestinal 
valve. 
D» Posterior reproductive branch, 
E. Tail end of female. 
F. Head end of female. 
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Vulva t r ansver se , vagina extending halfway into 
body, encirc led by muscles. Ovaries pa i red , symmetrical, 
reflexed a t oviduct* Tail ven t r a l l y a r cua t e , convex-
conoid to rounded terminus, s l i g h t l y more than twice anal 
body width long. Rectum as long as anal body width, 
pre^rcctumUO - 1.4 times as long as t a i l l ength . 
Kalet Hot found. 
Type hab i t a t and l o c a l i t y ; co l lec ted from s o i l around 
roots of mango t r ees i n Rajkot, Gujarat S t a t e . 
Relat ionship; Discolaimoides pseudobulbiferus n . sp . 
d i f fe r s from D. bulbiferus (Cobb, 1906) Heyns, 1963 in 
having shor ter body s i z e , shor te r basal oesophageal bulb, 
smaller value of ' c ' r a t i o and shorter pre-rectum 
(2» bulb i fe rus ; L = 1,8 mm; oesophageal bulb occupying 
more than 68 percent of neck length , c = 46,pre-rectum 
twice the t a i l l e n g t h ) . 
Discolaimoides i n s i ^ n i s n . sp . 
(PI . 17, F igs . A - H) 
Measurements; 
Female (Holotype): Length = 1.22 mm*; a =« 61; b = 4 .6j 
c « 43 .5 ; V = 45 .0 . 
Female (Paratype): Length » 1.24 mm.; a = 49 .6 ; 
b « 5 .5 ; c = 38.9; V = 45.4 . 
Plate 17, 
Figs, A-H, Discolaimoides insignis n, sp, 
A, Oesophageal region of female, 
anterior half, 
B, Basal oesophageal bulb of female, 
C, Reproductive region of female* 
D, Head end of female, 
E, Head end showing amphid, 
P, Anterior end of basal 
oesophageal bulb showing 
cons t r i c t i on . 
0, Poster ior end of basal 
oesophageal bulb showing 
oesophago-intest inal va lve . 
H, Tail end of female. 
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Description; Body almost cylindrical, tapering at both 
the extremities, assuming ventrally arcuate shape when 
relaxed in hot water. Lip region expanded about one-
half as compared to neck base. Lateral hypodermal 
chords one-third as wide as body width. Spear 8 microns 
long, slightly less than one head width. Head set off 
by constriction. Lips one half to the neck width at 
the level of constriction. Spear extension 12 microns 
long, ^^ times the spear length, its distal end enveloped 
by muscular tissues forming a spindle shai)ed swelling, 
Amphid stirrup-shaped, one third as wide as head width. 
Oesophagus a slender tube, its expansion being at 45»8 
percent of its total length. Basal oesophageal bulb 
separated from anterior part of oesophagus by a deep 
constriction. Opening of the dorsal oesophageal gland 
about one half of body width, posterior to the expanded 
part of oesophagus from anterior end. Basal bulbar 
portion of oesophagus 11 times as long as wide, Oesophagc 
intestinal valve hemispheroid. Nerve ring located at 
98 microns from the smterior end. Intestine packed 
with granules. 
Vulva a transverse slit, leading into vagina, 
slightly l#ss than half of the body width, surrounded by 
muscles. Ovary single, reflexed. Anterior uterine 
branch rudimentary, about one-third as compared to body 
width. Tail convex-conoid, ventrally arcuate ending into 
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rounded terminus, more than two times anal body width 
long. Rectum more than one anal body width long, pre-
rectum slightly more than two anal body width long» 
Male: Not found. 
Type habitat and locality; Collected from soil around 
the roots of cotton plants near Surrendranagar* 
Relationship; In having single ovary Discolaimoides 
insignis n, sp, comes close to D, smithi Heyns, 1963f 
but differs in having larger spear aperture as compared 
to spear length; shorter anterior uterine branch; bulbar 
portion of oesophagus separated from the anterior slender 
portion by a deep constriction and a little anteriorly 
located vulva (L = O.gS - 1,14 mm; spear aperture two-
fifth the spear length, oesophagus without constriction 
and V « 47 - 50 in D, smithi). 
Discolaimoides minutus n. sp, 
(PI, 18, Pigs. A - F) 
Measurements; 
Females (10): Length = 1.37 - 1,63 mm.; a = 52,6 - 65.2; 
b = 4.5 - 5.8; c = 34.8 - 43.0; 
V = 45.4 - 48.9. 
Female (Holotype); Length =1,45 nun.; a = 55; b = 5; 
c = 36.5; V * 45.5. 
Plate 18^ 
Figs, A-F, Discolaimoides minutus n» sp. 
A, Oesophageal region of female, 
anterior half, 
B, Anterior end of basal 
oesophageal bulb. 
C, Anterior branch of 
reproductive organs. 
D, Head end of female, 
E, Posterior end of basal 
oesophageal bulb, 







Descript ion: Body almost c y l i n d r i c a l , assuming 
v e n t r a l l y arcuate shape when relaxed in hot water, 
taper ing a t both the ex t r emi t i e s . Outer cu t i c l e smooth, 
inner layer bearing fine t ransverse s t r i a t i o n s . Lateral 
hypodermal chords one-f i f th as wide as body, containing 
glandular bodies . Head s l i g h t l y expanded, set off from 
body contour* Lip region 8 microns wide about one-third 
as wide as base of the neck width, Amphid s t i r r u p -
shaped, one-third as wide as head width. Spear 8 microns 
long, equal to head width, spear aperture one-half of the 
t o t a l spesu: length . Spear extension 12 microns from the 
base of spear followed by a spindle shaped swelling in 
oesophagus. Oesophagus with an an te r io r slender tube 
measuring 145 - 150 microns long and 4 microns wide. The 
expansion of oesophagus begins a t 51•? - 52,6 percent of 
the t o t a l oesophageal lengtM, Nerve r ing s i tua ted at 
92 microns from the front end. Basal oesophageal bulb 
1 0 - 1 3 times as long as wide. Opening of the dorsal 
oesophageal gland 20 microns apart from the expanded 
region of oesophagus. Oesophago-intestinal valve 
hemispheroid. I n t e s t i n e packed with granules . 
Vulva t r ansve r se , vagina extending halfway in to 
the body surrounded by muscles. Ovaries pa i red , symmetrical, 
reflexed a t the oviduct . Tail elongate conoid, s l i g h t l y 
ven t r a l l y a rcua te , more than two times anal body width 
long ending in to rounded terminus. Rectum more than anal 
body width, long, Pre-rectum s l i g h t l y more than the t a i l 
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length. 
Male: Not found. 
Type hab i ta t and l o c a l i t y ; Collected from so i l around 
roots of Jowar p lan ts (Sorghum vulgare) near Jamnagar, 
Relat ionship; Mscolaimoides minutus n , sp« i s very 
closely r e l a t ed to D, bulbiferus (Cobb, 1906) Heyns, 1963 
and D. pseudobulbiferus n» sp. I t can be separated 
from the former species i n having shorter spear , shor ter 
pre-rectum as compared to t a i l length and shorter basal 
oesophageal bulb* From the l a t e r i t can be d i f fe ren t ia ted 
in having shor ter spear , shor ter basal oesophageal bulb 
and pre-rectum more than t a i l l ength . 
Key to species of the genus Mscolaimoides 
1. Ovary single « , 2 
Ovaries paired • , 3 
2 . Oesophagus with deep c o n s t r i c t i o n , an t e r i o r 
u te r ine branch one-third of the body width, 
V = 45.0 - 45.4 • i n s i g n i s n , sp . 
Oesophagus without constriction, anterior 
uterine branch one body width, V = 47 - 50 . • 
, . • . , • • , smithi Heyns, 1963 
3* Basal oesophageal bulb long, expansion of the 
basal bulb at about 33^ of the oesophageal length.••4 
Basal oesophageal bulb small, expansion of the 
basal bulb at 45Jf or more of the total oesophageal 
length . . . • • * • 5 
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4« Tai l sub-d ig i ta te • • • • . • . • • • • • • • • • • 
, • . . , , i n t r a s t r i a t u s (Loos,1945)Loof, 1964» 
Tai l elongate conoid • • • • • • • • • • 
, bulbiferus(Cobb«1906) Heyns,1963. 
5 . Oesophageal expansion 47 - 49St; spear 1 2 - 1 3 
microns long • • pseudobulbiferus n , sp . 
Oesophageal expansion 51.7 - 52,6)<1; spear 8 microns 
long • • • • • • « • « • minutus n« sp. 
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Family Longidoridae (Thome, 1935) Meyl, I960 
Syn. Longidorinae Thome, 1935. 
Thorne (1939) included the genera Longidorus 
(Micoletzky, 1922]^Xiphinema Cobb, 1915 and Longidorella 
Thorne, 1939 under the subfamily Longidorinae Thorne, 
1935 of the family Dorylaimidae. Later Xiphinemella 
Loos, 1950 (» Taprobanus Loos, 1949) and Paralongi dor us 
Siddiqi, Hooper and Khan, 1963 were added to this sub-
family» Meyl (i960) raised Longidorinae to the rank of 
a family and Thorne (1961) recognized it. Clark (1961) 
considered the subfamily Longidorinae a synonym of 
Tylencholaiminae niipjev, 1934. Goodey (1963) listed 
the subfamily Longidorinae and the family Longidoridae 
as synonyms of the subfamily Tylencholaiminae. 
Longidorella was considered (Jairajpuri and Siddiqi 
1964) under Nordianae Jairajpuri and A.H. Siddiqi, 1964 
which was later synonymized with Enchodorellinae 
Andrassy, 1966 by Andrassy (1966). Xiphinemella has 
now been shifted to Leptonchidae by Siddiqi (1966) and 
Xiphinemellinae Jairajpuri, 1964 has been considered a 
junior synonsnn of Leptohchidae» 
Genus Longidorus (Micoletzky, 1922) Filipjev, 1934. 
Species of the genus Longidorus are injurious to 
plants (Jenson and Horner, 1956; Sturban, 1963). The 
importance of Longidorus spp. in agriculture is enhanced 
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by the discovery of ce r t a in species t ransmi t t ing s o i l -
bo rae v i ruses such as Tomato-black-ring v i r u s , Let tuce-
r ing-spot v i rus e t c , (Harrison et a l » , 1961). 
During the course of general survey of the p lan t -
p a r a s i t i c nematodes of Gujarat S t a t e , the author col lected 
many female indiv iduals of LonfiLdorus sp , from so i l 
around roots of Pomegranate (Punica. granatum L,) i n 
Jamnagar, which i s named and described hereunder as 
Longidorus punici n« sp , A few female specimens were 
found to be pa ras i t i zed by ce r ta in Sporozoans, s imilar 
in s ize and s t ruc ture to those reported i n Paralongidorus 
s a l i by S idd iq i , Hooper and Khan, 1963* A few more 
specimens of th is species were also found associated 
with c i t r u s roots a t Dohad, Gujarat S t a t e , 
LongLdorus punici n, sp . 
(PI, 19, F igs . A w F) 
Measurements; 
Females (9) : Length = 3.05 - 4.57 mm.; a « 73.6 - 93.0; 
b = 7,4 - 10,0; c = 76.2 - 92,9; 
V = 44 - 46; spear = 8 0 - 8 8 microns; 
spear extension = 5 0 - 6 2 microns. 
Female (Holotype): Length = 3.47 mm,; a = 86,7; 
b = 10,0; c = 86,7; V = 46; 
spear » 81 microns; spear extension = 
52 microns. 
Plate 19. 
Figs, A-F. Longidorus punici n, sp. 
A, Vulvar region, 
B, Head end of female. 
C, Oesophageal region of female. 
D, Sporozoans. 
E,F. Tails of females. 
MOO 
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Description: Body elongate, tapering anteriorly, 
assuming a spiral shape when relaxed in hot water. 
Cuticle thick, smooth, multilayered,inner layer marked 
by transverse striae. Lip region slightly depressed 
from body contour, about 3/7 as wide as base of neck, 
Amphids large, sac-like, symmetrically bilobed; 
atrnphidial aperture small, pore-like. Lateral hypodermal 
chords one-fourth body width, their glandular bodies 
distinct in the posterior end of body. Spear long, 
attenuated. Spear extension with slightly swollen 
terminal end. Spear guiding ring single, about three 
times head width from anterior end. Oesophagus a slender 
tube expanding at about 73»3 percent of the total 
oesophageal length to form basal oesophageal bulb. Nerve 
ring located at 155 microns from anterior end. Basal 
oesophageal bulb about five times as long as wide. 
Orifice of the dorsal oesophageal gland at 12 microns 
from enlarged part of oesophagus. Oesophago-intestinal 
valve small, conoid rounded. Intestine packed with 
refractive granules. 
Vulva transverse, vagina extending half-way into 
body. Ovaries paired, symmetrically opposed, reflexed. 
Uteri of females not containing sperms, Pre-rectum 8 
times as long as body width. Rectum shorter than anal 
body width. Tail dorsally convex-conoid, ending in a 
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blunt terminus, about 1*3 ¥imes anal body width long. 
Male: Not found, possibly absent . 
Type host and l o c a l i t y : Collected from so i l around the 
roo ts of Pomegranate (Punica granaturn L,) in Jamnagar, 
Gujarat S t a t e , Western Ind i a . 
Relat ionship: Longidorus punici n,sp« comes close to 
Longidorus elongatus (de Man, 1876) Thome and Swanger, 
1936 and L. sylphus Thorne, 1939. I t can be separated 
from L, elon^atus in having a narrower l i p region which 
i s not sharply t runcated, more pos t e r io r ly located spear 
guiding r ing , shor ter pre-rectmn and by the absence of 
males. From L. sylphus i t can be d i f f e ren t i a t ed in 
having a broadly rounded t a i l terminus, a more an te r io r ly 
located vulva and a longer neck. (Pointed conoid t a i l ; 
V = 48 and b = 12.3 in L. sylphus) . 
Discussioni; Hooper (1961) i n h i s redescr ip t ion of 
Longidorus elongatus compared 10 d i f fe ren t populations 
of L. elongatus with topotypes co l lec ted by Loof and a 
neotype was redesiginated which was followed by the 
measurements of de Man's L. e longatus . Thorne (1939) 
sepsurated L. sylphus from L. elongatus in having a 
continuous l i p region and the absence of males. Sturhan 
(1963) has a lso pointed out the resemblance of Longidorus 
sylphus and L. elongatus and concluded that L« sylphus 
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is hardly distinguishable from L. elongatus and the 
absence of sales is not considered to be of diagnostic 
value. However, he has not synonymized this species. 
Hooper (1961) differentiated these species on the basis 
of narrow lip region, shorter distance of spear guiding 
ring from anterior end and a more pointedly conoid tail 
^^ li* sylphus. In the opinion of the present author, 
the diagnostic characters provided by Hooper (loc. crt•) 
are sufficient to differentiate L* sylphus from 
i* olongatus, Longidorus punici n« sp, has been compared 
with the measurements and description provided by 
Hooper (1961) for the neotype of L, elongatus as well 
as with the measurements after de Man, 1876, and with 
the description of L, sylphus by Thome(1939)• 
Genus Paralongidorus Siddiqi, Hooper and Khan, 1965 
The genus Paralongidorus was established for the 
reception of species more or less intermediate between 
Xiphinema and Longidorus« The amphidial slit very much 
resembles with that of Xiphinema while spear guiding ring 
and its extention show affinities with the members of 
the genus Longi<orus« A single female individual repre-
senting an undescribed species in the genus Paralongidorus 
was found in paddy soil at Avadi, about 12 miles north-
west of Madras City. This is the sixth Paralongidorus 
species being reported from India; the other five are 
P. citri (Siddiqi, 1959) Siddiqi ejt al,, 1963; P. sali 
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Siddiqi e_t al,, 1963; P. sacchari Siddiqi e_t al,, 1963; 
P. microlaimus Siddiqi, 1964; and P. afzali (Khan, 1964) 
n, comb. It is being named and described below as 
ParalongLdorus beryllus n. sp,, followed by a key to 
the various species of the genus, 
Paralongidorus beryllus n. sp. 
(PI. PO, Figs, A - G) 
Measurements; 
Female (Holotype): Length = 4*27 mm.; a = 104; 
b * 12.5; c = 130; V = 48. 
Descript ion: Body e longate , c y l i n d r i c a l , ven t ra l ly 
a rcua te . Body cu t i c l e with three d i s t i n c t l aye r s , marked 
by fine t ransverse s t r i a t i o n s . Latera l hypodermal chords 
two-fif th as wide as body; i t s glandular bodies prominent 
behind neck region, numbering 173 on one s ide , opening 
through l a t e r a l body pores . Lip region broadly rounded, 
set off from body by a t ransverse cons t r i c t i on , 17 microns 
i n diameter and 7 microns high; l a b i a l papi l lae d i s t i n c t 
but not raised above head contour, Amphid aperture 
conspicuous, s l i t - l i k e , extending three-four th l i p region 
* Appeared in the Proceedings of the Helminthological 
Society of Washington, 32; 243-245 (1965). 
Plate 20, 
Figs. A-G. Paraloagidorus beryllus n. sp, 
A. Head end of female* 
B. Amphid, 
C» Oesophageal region, anterior half. 
D, Oesophageal region, posterior half, 
E. Anterior reproductive organs. 
F* Vulvar region, 
G, Tail end of female. 
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width. Amphid pouch short cup-like with amphidial 
duct pushed forward resulting in a bilobed appearance 
of its base in lateral view. Spear (anterior sclerotized 
part of the buccal armature ) 84 microns long. Spear 
extension 60 microns in length, with slightly swollen 
base. Spear guiding ring single, 28 microns or 1,6 
times lip region width from anterior end. 
Oesophagus typically dorylaimoid, comprising of 
two parts viz. an anterior slender tubular portion and 
a posterior cylindrical bulb measuring about four times 
as long as wide. Oesophageal bulb with a dorsal and 
two subventral glands with distinct nuclei. Nerve ring 
enveloping anterior slender part of oesophagus, 32 microns 
behind the base of spear extension. Hemizonid distinct, 
at the level of nerve ring. Two asymmetrical amphidial 
glands present behind the nerve ring. Oesophago-
intestinal cells form a bluntly rounded, conoid valve. 
Vulva a transverse slit with thick labia, leading 
at right angles to ventral body surface. Vagina extends 
about halfway into body, enveloped by thick sphincter 
muscles. Powerful dilator muscles attached to vulva. 
Oviduct long, with a pouch-like structure at its proximal 
end joining uterus through a narrow passage controlled 
by sphincter muscles. Ovaries paired, symmetrical, 
reflexed, with irregularly arranged oocytes. 
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Prerectum not d e f i n i t e . Rectum a l i t t l e l e s s 
than one anal body diameter long, opening through a 
d i s t i n c t anus. Tail dorsa l ly convex conoid to rounded 
terminus, 1«3 times anal body width long, with two pa i r s 
of caudal pores, 
Male: Not found. 
Type host and l o c a l i t y ; Specimen col lected from the 
so i l around the roo ts of Paddy, Oryza sa t iva L, , at 
Avadi, 12 miles northwest of Madras Ci ty , South Ind ia , 
Rel at ionship; Paralon^idorus beryl lus n» sp , comes 
close to P, c i t r i (S iddiq i , 1959) Siddiqi ejb a l , , 1963; 
P, eucalypti F isher , 1964 and P, u t r i cu lo ide s (Corbett, 
1964) n, comb. I t can eas i ly be d i f f e ren t i a t ed from 
P. c i t r i in having a shor ter buccal spear (spear 128 - 139 
microns in P. c i t r i ) , a more pos t e r io r ly located vulva 
(V = 43.3 - 44,8?{ in P, c i t r i ) , a smaller body size 
(L = 6,73 - 7*44 mm, i n P, c i t r i ) and d i f fe ren t ly 
shaped t a i l . 
I t d i f fe rs from P, eucalypt i in having a shor ter 
spear (spear = 133 - 151 microns long in P, euca lyp t i ) . 
a l a rge r spear extension and more tapering t a i l . 
Prom P. u t r i cu lo ides i t d i f fe rs i n having a 
longer spear (spear = 5 8 - 6 5 microns in P, u t r i c u l o i d e s ) . 
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an offset l i p region and shor ter and d i f fe ren t ly shaped 
amphids (amphids l a r g e , pouch-l ike, asymmetrically bilobed 
a t base in P. u t r i c u l o i d e s ) , 
A key to the species of the genus Paralongidorus 
S idd iq i , Hooper and Khan, 1963 was given by Siddiqi (1964). 
Siddiqi (1965) expressed the opinion that Longidorus 
seorg iens i s Tulaganov, 1937; L, remyi Al ther r , 1963f 
and L, a fza l i Khan, 1964 should be t ransferred to the 
genus Paralongidorus« These species are shif ted accord-
ingly except Longidorus georg iens is , as suff ic ient 
d e t a i l s about the amphids are wanting. Recently Corbett 
(1964) published the descr ip t ion of LongiHorus u t r i cu lo ides 
which has large s l i t - l i k e amphidial aperture and thus 
belongs to the genus Paralongidorus (vide discussion by 
S idd iq i , 1965). 
Key to the species of Paralongidorus 
1, Head set off by a deep cons t r i c t ion . , 2 
Head not set off by a deep cons t r i c t ion . . • . • 7 
2, Spear l e s s than 70 microns long • • « e r r i ae Heyns,1965 
Spear more than 80 microns long • • • • • • • • • 3 
3 . Tai l one anal body width or more • 4 
Tail shor ter than suial body width . • • • • • • • 6 
4 . Spear 84 microns long » • . . . , bery l lus n, sp . 
Spear over 125 microns long 5 
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5 . Body s ize 6.73 - 7.44 mm., V = 43.3 - 44.8J( . . . 
c i t r i (S iddiq i , 1959) Siddiqi et a l . ,1963 
Body size 4.8 - 6.2 mm., V = 46.2 - 49.3Si . . . . 
. . • • • • • • • • • . eucalypt i F isher , 1964 
6. Body Bize over 8 mm. . , . . . 
• . . . . • maicimus (Biitschli , 1874) S iddiq i , 1964 
Body s ize 5.5 mm. , , remyi (Altherr,1963) n. comb. 
7. Spear more than 70 microns 8 
Spear l e s s than 70 microns • • • . . . . . • • . 1 2 
8, Tai l more than two anal body widths . . . • • • . 
• • a f za l i (Khan, 1964) n. comb. 
Tail about one anal body width • . . . . • . • • 9 
9» Body s ize 2 - 4 mm. long; spear l e s s than 
110 microns in length 10 
Body s ize 4 - 7.5 mm. long; spear more than 
110 microns in length • • . . . • • • • • . . . 11 
10. Tail l e s s than one anal body width long; spear 
guiding r ing three l i p region width from an te r io r 
end • • s a l i Siddiqi e^ t a l , , 1963 
Tail more than one anal body width long; spear 
guiding r ing 4 or 4i l i p region width from 
an te r io r end , xiphinemoides Heyns, 1965 
1 1 . Body-size 4.1 - 5.2 mm.; spear 116 - 120 microns 
in length . . . . . . sacchari Siddiqi e t a l . , 1963 
Body-size 5.2 - 7.5 mm.; spear 122 - 147 microns 
in length , paramaximus Heyns, 1965 
12. Amphid shor t , s t i r r u p - l i k e . • . . • • • • • • • • 
• • • • • • . • « . . microlalmus S idd iq i , 1964 
Amphid l a r g e , pouch-like • • 
, . . , , , . u t r i cu lo ide s (Corbett , 1964) n, comb, 
Paralongidorus f i c i Edward e^ a l . , 1964 i s regarded 
as a synonym of P . c i t r i (S iddiq i , 1959) Siddiqi e^ a l . , 1 9 6 3 . 
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Genus Xiphinema Cobb, 1913 
Siddiqi (1959) in his studies on Xiphinema 
species recorded the occurrence of X, brevjcaudatum 
Schuurmans Stekhoven, 1951; X. americanum Cobb, 1913 
and included X, indicum; X. basiri.X. citri as new 
species from India, In his subsequent publications 
(1961, 1963) he described Xiphinema opisthohysterum; 
X, pratense Loos, 1949 and X» orbum, Jairajpuri and 
Siddiqi (1963) reported X, brevicolle Lordello and 
Da Costa, 1961 and Khan (1964) added another species, 
X, arcum, from this country. 
Since Xiphinema basiri is one of the most common 
nematode species in the citrus soil in India, the author 
undertook work to determine the morphological variations 
and the host-parasite relationship of this nematode. 
The author has studied 5 different populations of 
X, basiri. Specimens of this species were also procured 
from Dr, A,C, Tarjan who had collected them in Puerto 
Rico and Isabella, The measurements of different popu-
lations are provided in Table I, and measurements of 
the larval forms are given in Table II, 
JLLphinema basiri Siddiqi, 1959 
(PI. 21, Figs, A - F) 
Description; Intersex; Body cylindrical, assuming 
spiral shape in relaxed condition, attaining an open 
Plate 2 1 . 
Figs , A-F, Xiphinema b a s i r i S idd iq i , 1959. 
A, Oesophageal region, an t e r io r half< 
B-D. Ta i l s of females. 
E, Tail end of male, 
F, Tai l end of female. 
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' C shape. Latera l hypodermal chords one-fourth the 
body width. Spear 118 microns long with 65 microns 
long spear extension. Lip region s l i gh t ly depressed 
from body contour, measuring 3/7 the neck base. Spear 
guiding r ing 113 microns from the an te r io r end or 9«4 
times as compared to head width. 
Vulva t ransverse ; vagina extending upto one-
th i rd the body-width. Uteri long, ovaries not seen due 
to large re f rac t ive granules , probably not developed. 
Short a n t e r i o r l y outs t re tched t e s t i s . Spicules 
pa i red , well-developed, ven t ra l ly a rcua te , cephalated, 
55 microns long, Ventro-median s e r i e s of four papi l lae 
present , but ventro-submedian pap i l l ae not observed, 
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Larvaet Body assuming s l i g h t l y ven t ra l ly arduate 
shape when relaxed i n hot water. Tail tapering to 
b lunt ly rounded terminus. Measurements of a l l the four 
s tages are provided in Table I I , 
Discussion; The author has compared these populations 
with the o r ig ina l descr ip t ion of Xiphinema b a s i r i 
S idd iq i , 1959, as well as with the type specimens. The 
specimens col lected by Tarjan i n Puerto Rico closely 
resemble ^^iih the o r ig ina l descr ip t ion of X. b a s i r i , 
but show considerable differences such as shorter neck 
of male (b = 6,8 in X, b a s i r i described by Siddiqi where 
as b = 12,4 in the male from Puerto Rico) and smaller 
egg measuring 158 by 32 microns (178 by 35 microns by 
S i d d i q i ) , 
The differences in the shape of the t a i l and 
s ize of the aatphidial s l i t as compared to head wiflth 
are the important charac ters showing considerable 
va r i a t ions in the population of Xiphinema b a s i r i col lected 
a t Jamnagar, Gujarat S t a t e , The amphidial s l i t in t h i s 
population measures half the head width, while Siddiqi 
reported i t to be th ree- f i f th7as compared to l i p region 
width. I t i s very i n t e r e s t i n g to note that the population 
maintained in pots a t Aligarh shows va r i a t i on in the spear 
l eng th . The lower l i m i t being 98 microns, while Siddiqi 
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Preliminary observations on the evidence of the 
pathogenicity of Xiphinema basiri 
Xiphinema spp. have often been considered as one 
of the important plant-parasitic nematodes since Cobb 
(1914). Steiner (1949, 1952) and Christie (1952b) 
considered Xiphinema spp, as probable parasitic species 
while latter considered Xiphinema americanum Cobb, 1915 
as one of the four nematode pests of major importance 
in the Southern U.S.A. Thome and Allen (1950) collected 
soil samples around roots of fig trees near Planada, 
California, which WAS- affected with conditions locally 
known as "leaf drop". These workers suggested that 
X. index was probably involved in the decline of fig 
trees. 
Schindler (1957) considered Xiphinema diversicaudatum. 
an ectoparasite of different varieties of plants, and 
proved its pathogenicity by inoculating nematodes in.pots 
against rose seedlings. The results obtained revealed 
t>e poor growth of the plants and gall formation on the 
roots. Furthermore, Schindler and Braun (1957) in their 
experiments on strawberries found that X, diversicaudatum 
decreased the root growth and the growth of the plants 
as a whole. Perry (1958) described two species, 
X.. ^ mericanup and X. chamber si as causative agents 
responsible for the decline of strawberry in Wisconsin, 
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The present study was undertaken to determine 
the pathogenicity of Xiphinema basiri Siddiqi, 1959 
against three different species of citrus seedlings 
viz*, Citrus sinensis (L.) Osbeck; Citrus medica L. 
and Citrus aurantium L. 
Materials and Methods; 
Citrus seedlings of three different species 
as mentioned above were grown in 12 inch|$ clay pots, 
each pot containing a mixture of soil, sand and manure 
in the ratio of 1:2:1 (one part of sand was mixed with 
two parts of soil and one part of manure was added to 
it). This mixture was first sterilized in an autoclave 
under 10 pounds pressure for about an hour, to get rid 
of nematodes and other micro-organisms. Citrus seedlings 
were allowed to grow for eight months under green house 
conditions. These seedlings were then transferred to 
different pots after randomized selection. Four repli-
cates each with four pots of different species of citrus 
were sorted out. Two pots of each replicate served as 
control while the other two were left to be treated with 
the inoculum. These plants were allowed to grow for 
another four months for the roots to establish. 
Soil samples were collected from around the roots 
of Citrus sinensis from the type locality of Xiphinema 
basiri at Aligarh, These samples were then processed by 
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washing and sieving through 72 and 100 mesh screens. 
The nematodes thus extracted from these screens were 
collected in a petri dish, and were later transferred 
to clear distilled water with the help of a bambo pick. 
These nematodes were rinsed several times in distilled 
water. Inoculation in different doses was done through 
a micropipette near the roots of selected plants. All 
the pots were wraped jay ;ferhe polythene sheet leaving 
the upper portion of the plani» This was done only to 
check the evaporation of water from the soil. All the 
pots were watered at regular intervals. Two replicates 
', •.. A 
were examined after six months *fMle the others after 
one year. The soil of the inoculated potti was processed 
to isolate the entire population of Xiphinema basiri 
present therein. 
Results and Discussion: 
I, Test plant: Citrus sinensis 
The test plants Citrus sinensis were one year old. 
The first set of the two replicates was inoculated with 
200 and 300 nematodes. On examination after six months 
500 and 350 nematodes (including adults and larvae) were 
recovered from the respective pots. The second replicate 
containing two inoculated pots of 500 and 600 nematodes 
produced 780 and 800 nematodes when they were examined after 
a period of six months. The control pots were found to 
be completely free from nematodes. 
Plate 22. 
Above: 24 months old plants of Citrus sinensis 
A,B. Inoculated plants with 1100 and 
1000 nematodes respectively. 
C,D. Controls. 
Belew; 
A. Infested roots. 
B. Healthy roots. 
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The seedlings which were exposed to X, basiri 
showed slight reduction in size, which included both 
roots as well as the upper portion containing stem and 
lasves. 
Another set of inoculated pots containing 800 
and 900 nematodes in the first replicate and 1000 and 
"two In the s&cond set of the second replicate produced 
1350 and 1600 nematodes respectively in the first 
replicate while 1500 and 1800 nematodes respectively in 
the second after a period of one year. The inoculated 
plants were poorly developed and were considerably 
reduced in size while the controls were healthy and of 
larger size (Plate 22), 
H « Test plant; Citrus medica 
The author started with 1^ months old seedlings 
of Citrus medica, and inoculated them with 500 nematodes. 
It was observed that within o^ e month the young seedlings 
lost their leaves, resulting i n ^ the death of the plant. 
In the early days the leaves started decolourizing at their 
tips, later this decolourization extended to cover the 
entire surface of the leaves which ultimately dropped 
off. On examination the soil axound the roots was found 
to harbour about the same number of nematodes as in the 
inoculum. As the young seedlings died quickly, one-year-
old seedlings were tested to (ietermine the effects of 
this nematode. 
Plate 23. 
Above: 24 months old plants of Citrus aedica. 
A,B» Inoculated plants with 1100 and 
1000 nematodes respectively. 
C,D. Controls. 
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Four replicates of Citrus me die a were taken and 
inoculated with the nematodes as described for Citrus 
sinensis. The inocula used contained 200, 300, 500 and 
600 nematodes per plant. Two replicate sets were examined 
after six months from which 50 and 25, 100 and 110 
nematodes including larval forms were recovered. This 
showed that the population was reduced. There was not 
any marked difference to note between the inoculated 
and control pots. 
Another set of two replicates containing 800, 900, 
1000 and 1100 nematodes yielded 150 and 50, 200 and 75 
nematodes after one year. The roots of the inoculated 
seedlings showed slight reduction in their size, but the 
upper part had no apparent symptoms (Plate 25)« 
III, Test plant; Citrus aurantium 
A similar set of four replicates as described 
above were taken for the one-year-old seedlings of 
Citrus aurantium. The nematodes multiplied from the very 
beginning and much damage was done both to roots as well 
as the upper part of the plant. One of the important 
character to note was the reduction in number of the 
leaves. Pots of the first two sets, which were examined 
after six months yielded 480, 700, 1000 and 1300 nematodes 
including the larval forms against 200, 300, 500 and 
600 nematodes inoculated as initial population. The two 
Plate 24« 
Above: 24 months old plants of Citrus aurantium 
A« Inoculated plant with 1000 nematodes. 
B, Control. 
Below: 
A. Infested roots. 
B, Healthy roots. 
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remaining se t s of r e p l i c a t e s provided 1600 and 1880, 
1500 and I960 nematodes against 800 and 900, 1000 and 
1100 inoculated nematodes. 
Although no g a l l formation was observed, the 
seedl ings showed marked difference in the inoculated 
and control pots (Plate 24) . 
I t can, there fore , be concluded that Xiphinema 
b a s i r i i s a p l a n t - p a r a s i t i c nematode, with in jur ious 
a f fec t s on Ci t rus s inens is and Ci t rus aurantium. Citrus 
mediea was r e l a t i v e l y l e s s suscept ible to Xiphinema 
b a s i r i . 
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Family Leptonchidae Thorne, 1935 
Under this family the author has described two 
new species, Xiphinemella utahnemacea n. sp, and 
Tylencholaimellus modulus n,sp« from Gujarat State, 
The genus Xiphinemella Loos, 1950 (Syn, Taprobanus 
Loos, 1949f nee DjL.stan.t, 1911) was proposed for X, ornatisi 
(Loos, 1949) Loos, 1950 collected from bamboo and mango 
soils in Ceylon. Another species, X« esseri Chitwood, 
1957, from Florida was later added to this genus» The 
genus is characterized by the presence of a labial disc, 
stomal sclerotization, attenuated spear with long and 
flanged extension, an excretory pore, offset and short 
basal oesophageal enlargement and cuticle with crenate 
longitudinal folds over the entire length of the body, 
Heyns (1963) created a related genus, Botalium, 
under Leptonchidae to accommodate B. eversum Heyns, 1963« 
He re-designated X, esseri as Botalium esseri (Chitwood, 
1957) Heyns, 1963» on the grounds that, unlike X, ornata, 
it lacked labial sclerotization and an excretory pore. 
Later, Siddiqi (1966) proposed Botalium as a junior 
synonym of Xiphinemella but did not substantiate his 
action with favourable arguments, 
Heyns (1963) actually realized the close similari-
ties existing between these two genera but insisted that 
Botalium was distinct in lacking labial sclerotization 
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and an excretory pore and that in this genus the spear 
guiding ring was more anteriorly placed. 
The finding of a hither-to-fore undescribed 
species, here named and described as Xipfainemella 
utahnemacea, reveals certain interesting morphological 
features which throw considerable light on the relation-
ship between Xiphinemella and Botalium, A study of the 
present species and its comparison with the species of 
the genera Xiphinemella and Botalium confirm Siddiqi's 
(1966) view that the two genera are synonymous, as per 
discussion which follows. 
The general morphology of the two genera including 
the structure of the head, spear and its extension, 
oesophagus, cuticle and musculature (meromyarian type 
in both) is the same. 
The labial sclerotization depicted by Loos (1949) 
^^^ ^* ornata should not be given too much importance. 
The outer cuticle which forms the anteriormo st part of 
the stoma is sclerotized to appear as 'Cuticular rods 
in the vestibule'. This sclerotization is slightly 
developed in X, utahnemacea and cannot be regarded as a 
separate entity representing a rod or plate in the 
vestibule. It is certainly not related to sclerotized 
platelets in the vestibule of Pungentus or Dorylalmellus 
to serve as a generic character, 
Chitwood (1957) has pointed out that in X, ornata. 
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Loos might have mlstwk a hypedermal body p«re for an 
excretory pore. Also the presence of an excretory pore 
in members of Leptonchidae or related family is not ruled 
out, Loof (1965) has seen excretory pore in many species 
of Leptonchus« the type genus of the family Leptonchidae, 
Hence the importance of this character is minimized. 
The spear guiding ring is structurally similar 
in the two genera. Its position in respect to the head 
is variable. In B, eversum which has a short spear, it 
••••• -• ' V , f u 
is about one-and-a-fourth times head-width from anterior 
end while in X, ornata, the species with a long spear, 
it is much posterior, X, esseri and X. utahnemacea 
represent intermediate forms. This character, therefore, 
can not serve a useful purpose in differentiating these 
genera. 
Genus Xiphinemella Loos, 1950 
Syn, Taprobanus Loos, 1949 
Botalium Heyns, 1963. 
Diagnosis (amended): Leptonchidae: Medium-sized 
( 1 - 3 mm,) with robust body. Outer layer of cuticle 
apparently smooth, inner striated transversely; longi-
tudinal •wings' may appear on the entire length of body. 
Lateral hypodermal chords prominent. An excretory pore 
present in type species. Head with a prominent labial 
disc. Stomal wall in lip region with slight to moderate 
or no sclerotization. Spear long, attenuated, with 
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elongate, flanged extension. Spear guiding ring 
usually appearing double, variable in position. Basal 
oesophageal enlargement short, cylindroid, offset. 
Vulva transverse, near middle of body. Reproductive 
organs paired, reflexed. Testes and spicula dorylaimoid. 
Lateral guiding pieces for spicules present. Supplementary 
papillae in the form of an adanal pair and a ventromedian 
series of prominent, separated papillae, Prerectum 
present. Tail in the two sexes similar, short, rounded. 
Possibly ectoparasitic on plant roots. 
Type species; Xiphinemella omat^ (Loos, 1949) 
Loos, 1950. 
Syn, Taprobanus ornatus Loos. 1949. 
Key to species of Xiphinemella 
(Based on females) 
1, Body about 2 mm or longer, total spear length 
over 70 microns , . , , . . . 2 
Body less than 2 mm, total spear length less 
than 60 microns , . . , 3 
2, Stomal sclerotization prominent, total spear 
length 82 - 93 microns 
ornata (Loos, 1949) Loos, 1950 
Stomal sclerotization absent, total spear length 
72 - 75 microns , , , , . , • esseri Chitwood, 1957 
3, Amphids everted, labial sclerotization absent • 
, , , . . . . . . eversa (Heyns, 1963) Siddiqi, 1966 
Amphids not everted, labial sclerotization present . 
• . , , * • • . • , . . • • « • utahnemacea n. sp. 
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Xiphinemella utahnemacea n, sp. 
(PI. 25, Figs. A - G) 
Measurements: 
Female (Holotype): Length = 1,62 mm.; a = 40; 
b = 7.4; c = 80; V = '"^ "50"''^ . 
Juvenile(1): Length =1.2fflm,; a = 3 2 ; 
b = 6.9; c = 60; spear = 23 microns; 
spear extension = 20 microns. 
Description; Female: Body robust, cylindrical, almost 
straight when relaxed by gentle heat. Cuticle a little 
swollen, separated from body except at head, vulva and 
anus. Its surface marked by irregular puctations and 
its inner layer is wavy, irregular and appears coarsely 
striated. Muscles in one or two bundles in a quarter 
sector of body. Hypodermis prominent, also irregular; 
lateral hypodermal chords 2/5 body width, glandular 
bodies not prominent, pores few, widely spaced. Excretory 
pore not seen. Head offset, with slightly raised, 
rounded lips and an inner large labial disc. Amphids 
pocket-like, half as wide as head; sensillae near base 
of spear extension. Stomal wall in lip region thick, 
slightly sclerotized. 
Spear fine, 30 microns long, base not furcate. 
Spear extension rod-like, with flanges at base whose 
inner core appears sclerotized, 22 microns long. Spear 
guiding ring simple, 25 microns or 1^ /4 head-width from 
anterior end of body. Oesophagus comprise^ of an 
Plate 23> 
Figs, A-G. Xiphinemella utahnemacea n, sp. 
A, Head end of female, 
B« Head end of female, ventral, 
C, Vulvar region, ventral, 
D, Oesophageal region of female, 
E, Vulvar region, lateral, 
F, Tail end of female, lateral, 




an t e r i o r slender port ion and a basal offset bulb 
measuring 48 microns long by 16 microns a t i t s widest; 
inner l i n ing of bulb prominently cu t i cu l a r i zed . Oesophago-
in tes t ina i l valve small , f l a t t i s h . 
Vulva a t ransverse s l i t , 10 microns long, with 
th ick l ab i a . Vagina thick-walled, enveloped by prominent 
muscles, extending two-f i f thway i n t o body. Gonads 
reflexed a t oviduct, Pre-rectum not well marked. Rectum 
about anal body width long. Anus t ransverse , 3 microns 
long. Tail shor t , conoid-bluntly rounded, 2/3 anal body 
width long. Male not found and juvenile almost i d e n t i c a l 
with female in general s t r u c t u r e . 
Type habi ta t and l o c a l i t y ; Collected from s o i l around 
roots of grasses (Svnodon dactylon) a t Mehsana, Gujarat 
S t a t e . 
Relat ionship; Xiphinemella utahnemacea n, sp , d i f fe rs 
from X. e s se r i Chitwood, 1957, in having a shor te r 
body-size, (2.4 - 3»5 mm, in X, e s s e r i ) , smaller spear 
(spear + extension 72 - 75 microns i n X. e s s e r i ) and a 
more pos te r io r vulva. From X. eversa (Heyns, 1965) 
S idd iq i , 1966, i t d i f fe r s in having non-everted amphids, 
more pos te r io r ly placed spear guiding r i ng , longer spear, 
shor ter neck, more an te r io r vulva and a shor ter t a i l . 
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Tylencholaimellus modulus n» sp, 
(PI. 26, Figs. A - B) 
Measurements: 
Females (12): Length = 0,30 - 0.32 mm.; a = 15 - 19; 
b = 2.9 - 3.3; c = 13 - 15; V = 37-39. 
Female (Holotype): Length = 0.31 mm.; a = 18; 
b = 3 . 1 ; c = 14; V = 37.6; Spear = 8 
microns; spear extension = 6 microns. 
Descript ion: Female; Body robust , tapering towards 
e i t h e r ex t r emi t i e s , assuming a ' C form when relaxed in 
hot water. Cuticle smooth, s t r i a e absent . Lateral 
hypodermal chords one- th i rd body-width. Lips rounded, 
s l i g h t l y ra i sed , inner margins forming a l a b i a l disc in 
some specimens including the holotype and not well defined 
in others J, Lip region appearing o f f se t , Amphids 
s t i r rup-shaped , half as wide as head. 
Anterior part of oesophagus a t t enua ted , enveloped 
by nerve r ing near i t s middle; pos te r io r bulboid, 
muscular, 20 by 9 microns, Hemizonid near an ter ior 
edge of nerve r i ng . Oesophago-intestinal valve small, 
rounded. Vulva a t ransverse s l i t , 1 2 - 2 1 microns behind 
base of oesophagus. Vagina extending one- th i rd in to body, 
th ick-wal led, enveloped by prominent sphincter muscles. 
Anterior u te r ine sac absent ; pos te r io r gonad well developed, 
with reflexed ovary. No spermatheca or sperms in u te rus . 
Plate 26. 
Figs, A-B» Tylenoholaimellus modulus n. sp, 
A. Female. 




Pre-rectum about twice body-width long; rectum 
shor t , about anal body-width long. Tai l conoid, 
regular ly tapering to a narrowly rounded terminus, 2 ' 4 -
1 / 2 ' 2 times anal body-width long. 
Males: Not found. 
Type hab i ta t and l o c a l i t y ; Collected from so i l around 
roots of grasses at Mehsana, Gujarat S t a t e . 
Dis t r ibu t ion ; Also co l lec ted around grass roots in 
Wellington Island near Cochin, South Ind ia , 
Relat ionship; In having a short body, Tylencholalmellus 
modulus n, sp, comes near to ^» mariannae Andrassy, 1958, 
and T. sayeedi S idd iq i , 1965. From the former i t d i f fers 
i n having a smaller body-size, a more pos te r io r vulva 
and a longer t a i l (V = 33.4, c = 20,3 and t a i l 1V2 
times anal body-width long in T» mariannae). From the 
l a t t e r species i t can be d i f f e ren t i a t ed by having a 
shor te r body, a more offset head and a shorter t a i l 
(c = 8,6, t a i l s l i g h t l y l e s s than 4 anal body-widths 
long in T. sayeedi)« The shape of the t a i l in the two 
species i s also remarkably d i f f e r en t . 
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Family Alaimidae Micoletzky, 1922 
Ths genus Alaimus de Man, 1880 belongs, ^ ^««i^6 
the related genus Amphidelus Thorne, 1939, to the family 
Alaimidae Micoletzky, 1922. Thome (1939) considered 
this family under Dorylaimoidea, Chitwood and Chitwood 
(1937) regarded it a member of Enoplida while Clark (1961 ) 
proposed a new sub-order, Alaimina, under Enoplida to 
contain Alaimidae, This proposition was biased on the 
presence of seven oesophageal glands and on the reported 
opening of the dorsal oesophageal gland anterior to the 
nerve ring (ref, Chitwood, 1937) although it is not the 
case. Therefore, in a later publication, Clark had 
to modify the concept of Alaimina (Clark, 1962), However, 
this time Clark brought the superfamily Diphtherophoroidea 
(Micoletzky, 1922) Clark, 1961, into Alaimina, This 
opinion was concurred by Goodey (1963) v/ho referred the 
sub-order to Dorylaimida (de Man, 1876) Pearse, 1942, 
Goodey (1963) proposed and recognized Alaimoidea in place 
of Alaimidae, In the view of the present author 
Diphtherophoroidea does not belong to Alaimina but to 
the Dorylaimina where Leptonchidae and Basirotyleptidae 
have members with related buccal armature and an 
excretory pore. 
« 128 -
Genus Alaimus de Man, 1880 
Diagnosis; Alaimidae: Lip region rounded to conica l ; 
outer c i r c l e t of pap i l l ae eas i ly seen, inner obscure. 
Excretory pore var iable in pos i t ion on neck but usually 
near head end, Aiaphidial aperture a minute pore, amphid 
pouch lacking, s ens i l l a e close to amphidial aper tu res . 
Stoma appearing conica l , t r i - r a d i a t e . Oesophagus enlarging 
in pos te r io r th i rd or l e s s . Oesophageal glands seven but 
usually three seen, Oesophago-intestinal valve small, 
d iscoidal or conoid, Pre-rectum absent . Vulva t ransverse , 
usual ly p re -equa tor ia l with thick l a b i a . Ovary single 
except in A, macer Andrassy, 1958, Ventro-median se r ies 
of supplements p resen t . 
Type species; Alaimus pr imit ivus de Man, 1880 
Key to species of Alaimus (based on females) 
1, Ovary s ingle . , . . . , . , , , . , , 2 
Ovaries paired , , macer Andra'ssy, 1958 
2, Body length 4 mm , , , , . , elongatus de Man, 1906 
Body length under 3 mm, , . , , , 3 
3 , Pos t - rec ta l i n t e s t i n a l sac present 
, thamugadi Maupas, 1900 
Pos t - r ec t a l i n t e s t i n a l sac absent , , , , 4 
4 , Body length about 1 mm. or more 5 
Body length about 0,8 mm, or l e s s , , , 12 
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5 , Oesophagus e n l a r g i n g j u s t behind nerve r i n g . • , 
• • • • • « • , g l i s s u s Thorne, 1939 
Oesophagus not e n l a r g i n g j u s t behind nerve r i n g , , 6 
6 . T a i l over 7 t imes a n a l body width 7 
T a i l under 7 t imes anal body width • 10 
7 . Body l eng th 2 mm,; a = 90 , , . • s implex Cobb, 1914 
Body l e n g t h l e s s than 2 mm,; a = l e s s than 70 • , , 8 
8 . T a i l end a b r u p t l y conoid . . • • , • hamulus n . s p . 
T a i l end not a b r u p t l y conoid . • • . • • • « . . • 9 
9» Excre tory pore 3 head widths or l e s s from a n t e r i o r 
end , , . , , , j a u l a s a l i n , sp . 
Excre tory pore more than 5 head widths from 
a n t e r i o r end • • • • • • • • p r i m l t i v u s de Man, 1880 
10 , V = 36; oesophagus 1/5 a s wide a s body a t nerve 
r i n g • • , s i m i l i s Thorne, 1939 
V = 42 - 4 3 ; oesophagus not so s l e n d e r a t nerve 
r i n g . . . . . H 
1 1 , Body l e n g t h 2 ,5 mm.; c = 24 . • • t e n u i s Thorne, 1939 
Body l e n g t h 1,3 mm,; c = 17 . • • proximus Thorne,1939 
12, Vulva almost e q u a t o r i a l , , , , . , . , 13 
Vulva p r e - e q u a t o r i a l , , 14 
13 , T a i l end pegged mucronatus A l t h e r r , 1950 
T a i l end not pegged , , , , minor Cobb, 1893 
14, T a i l over 8 t imes ana l body width long • • , • , , 1 5 
T a i l under 8 t imes ana l body width long , , . . . 19 
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15. Tai l over 10 times anal body width 16 
Tai l under 10 times anal body width 18 
16, Lip region abruptly narrowed • , • 17 
Lip region not abruptly narrowed • • • . . • . 
• . . • • • meyli Andrassy, 1961 
17. Lip-region wide, truncated , • , . • leptus n , sp . 
Lip-region narrow, not t runcated , , thr ixus n» sp. 
18, Tai l hooked, terminus rounded , , , . , medius n.sp, 
Tai l not hooked, terminus pointed • • • . » » • 
parvus Thome, 1939 
19* Tail end pointed 20 
Tail end rounded arcuatus Thorne, 1939 
20. Cuticle with prominent longi tudinal s t r i a e • • • 
. • • . . . . . • • . . . s t r i a t u s Loof, 1964 
Cuticle without longi tudinal s t r i a e 21 
21 , Tai l terminus abruptly narrowed; L = 0,52 - 0,62 , 
• • • • • • ed i t or us n, sp . 
Tail terminus not abruptly narrowed; L = 0,8 , , 
. acutus Thorne, 1939 
Species inquirendae: 
(1) Alaimus f i l i fo rmis Daday, 1894 
(2) A, modestus Schuurmans Stekhoven & Teunissen, 1938 
(3) A. mul t ipap i l l a tus Wu & Hoeppli, 1929 
(4) i . pap i l l a tus (Daday, 1899) Micoletzky, 1922. 
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Alalmus jaulasali n, sp. 
(PI. 27, Figs, A - P) 
Measurements 
Females (8): Length = 1.1 - 1.2 mm.; a = 55 - 60; 
b = 4.8 - 5.3; c = 7.0 - 8.6; V = 41-44. 
Female (Holotype): Length = 1 , 1 5 mm.; a = 6 0 ; 
b = 4 .9 ; c = 8; V = 43.^7'"''^. 
Male: Length = 1.06 mm,; a = 70; b = 4 .5 ; 
c = 11; T = 46. 
Descriptiont Female: Body e longa te -cy l ind r i ca l , 
regular ly taper ing towards both ends, assuming a ' C 
form when relaxed in hot water; t a i l occasionally 
becoming considerably ven t ra l ly a rcua te . Cuticle 
smooth, with exceedingly fine t ransverse s t r i a e . Lip 
region rounded, continuous with body contour, approxi-
mately 1/3 as wide as outer papi l lae as body a t neck 
base . Tail e longate , regular ly taper ing to a pointed 
tenninus, 1 1 - 1 2 times anal body width long. Amphids 
p o r e - l i k e , about 85 microns from an te r io r end; sens i l l ae 
about 25 microns an t e r io r to nerve r i n g . Mouth a small 
c i r cu l a r ape r tu re , leading to a shor t , t r i - r a d i a t e stoma 
behind which oesophageal lumen appearing to be collapsed 
in hexa-radia te pa t t e rn , 
•1 
Excretory pore 1 6 - 1 9 microns or 2 / ^ to 3 head 
widths from anter ior end of body. Oesophagus slender, 
2/7 body-width a t nerve r ing , expanding in i t s l a s t f i f th , 
Plate 27 > 
Figs, A-P, Alaimus jaulasali n. sp, 
A. Head end of female, lateral, 
B, Head end of female, ventral. 
C* Female* 
D. ^ face view. 
£• Section of head through stoma. 
F. Section of head through basal region, 
G. Male. 
H. Head end of male, lateral. 
I, Nerve ring and hemizonid, 
J, Basal oesophageal bulb. 
K, Head end of male. 
L. Tail end of female, 
M. Vulvar region, 
N. Spicular region. 
0, Vulvar region, ventral. 
P, Tail end of male. 
I—aS-^AAD.ITHMjCl 
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Oesophagus-vulva dis tance 30 - 45 microns,longer than 
the length of oesophsgus. Nerve r ing prominent, at 
about mid oesophagus, prominent ven t ra l offshoot of 
nerve ring forming a hemizonid a l i t t l e pos t e r io r ly , 
Oesophago-intestinal valve small , broadly rounded. 
Vulva a t ransverse s l i t about 2/5 as long as 
body width. Vagina di rec ted p o s t e r i o r l y , an te r io r branch 
of reproductive system absent . Uterus f a i r l y elongate , 
with an elongate-oval spermatheca with sperms a t i t s 
d i s t a l end. Pos te r ior ovary well developed. In t e s t ine 
with few spher ica l granules , Hectum about anal body 
width, 
Male; Tes t is s i n g l e . Spicules shor t , almost s t r a i g h t , 
9 microns or 3/4 anal body width long. Six ventro-median 
supplementary papi l lae present . Tail ven t ra l ly curved 
in a semi-c i rc le , about 7 times anal body width. 
Type hab i ta t and l o c a l i t y ; Collected from so i l around 
roots of sa l t r e e s , Shorea robusta . in Jau lasa l Forest 
Range, Haldwani Forest Division, U,P , , India , 
Dis t r ibu t ion ; Also col lected from s o i l around roots 
of banana at Dohad, Gujarat S t a t e , 
Relat ionship; Alaimus j a u l a s a l i n, sp , comes close to 
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L» primitivus de Man, 1880 and A, parvus Thorne, 1939. 
From A, grimitivus it differs in having a more slender 
body, more anteriorly placed excretory pore, a shorter 
basal enlargement of oesophagus, a more pointed tail and 
a greater number of supplementary papillae in male. 
From A» parvus it can be differentiated in having a 
more slender and longer body, more robust anterior part 
of oesophagus, oesophagus-vulva distance 30 - 45 microns, 
longer than neck length (much shorter in A, parvus) and 
tail over 10 times anal body width long, 
Alaimus thrixus n. sp, 
(PI. 28, Figs. A - G) 
Measurements; 
Females (3)s Length = 0,71 - 0.72 mm, •, a = 53 - 58; 
b = 4*0 - 4.2; c = 6,2 - 6,6; 
V = 40 - 41. 
Males (2): Length = 0.70 - 0.76 mm,; a « 60 - 67; 
b = 4.0 - 4.1; c = 6,6 - 7.6; T = 50-51. 
Female (Holotype): Length = 0,72 mm.; a = 58; 
b = 4,1; c = 6,4; V = 407^ *^  
Description; Female: Body ventrally arcuate, regularly 
tapering at both ends. Lip region elevated, conoid-
rounded, abruptly narrowing anteriorly from level of 
Plate 28. • 
Alaimus thrlxus n« sp« 
A. Head end of male. 
B. Basal oesophageal region 
C. Head end of female* 
])• Male, 
E, Fema] .e. 
F. Tail end of male. 
G. Tail end of female. 
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o u t e r l a b i a l p a p i l l a e . Cuticle marked by very fine 
t ransverse s t r i a e . Oesophagus l / 3 as wide as body near 
nerve r i n g , gradually enlarging in i t s basal two-nin^ths 
to become three body widths long. Nerve r ing a l i t t l e 
behind middle of oesophagus, Oesophago-intestinal valve 
conoid-rounded. 
Vulva t ransverse , vagina leading inward and 
backward. Ovary pos t e r i o r , with a s ingle row of oocytes. 
Oesophagus-vulva distance shorter than length of 
oesophagus and equal to or longer than t a i l length. 
Rectum a l i t t l e over anal body width long. Tail e longate-
conoid, 1 4 - 1 6 anal body widths long; t a i l terminus 
f ine ly rounded; t a i l end appearing f i l i fo rm, 
Male: Body sharply curved in pos te r ior region,Excretory 
pore seen in one individual a t 35 microns from anter ior 
end of body; amphids 15 microns behind excretory pore. 
Tes t i s with few spermatocytes arranged in tandem, followed 
by elongate , spindle-shaped sperms f i l l i n g the vas deferens. 
Spicules s lender , almost s t r a i g h t , 8 microns or l e s s 
than anal body width long. Supplements cons is t ing of 5 
ventromedian, pre-anal papi l lae located 8, 12, and 36 
microns an te r io r to c loaca. Tail about 11 times anal 
body width long; t a i l end f inely rounded. 
Type hab i t a t and l o c a l i t y ; Collected from so i l around 
roots of Pennisetum typhoides a t Rajkot, Gujarat S t a t e . 
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Relationshipt Alaimus thrixus n, sp, comes close to 
A, parvus Thorne, 1939 and A, meyli Andrassy, 1961. It 
differs from the former species in having a more slender 
body, a narrow, conical head and longer tail measuring 
over 10 times anal body width. From the latter species 
it can be easily differentiated in having conical-narrow 
lip region, oesophagus-vulva distance equal to or longer 
than tail length and a shorter tail (c = 5.4 in A, meyli). 
Alaimus hamulus n. sp. 
(PI. 29, Figs, A - H) 
Measurements; 
Females(IO): Length = 0,95 - 1.20 mm.; a = 54 - 64; 
b = 4.2 - 4.8; 0 = 1 1 - 1 5 ; V = 42 - 46. 
Males ( 2 ) : Length = 1.0 - 1,2 mm,; a = 58 - 62; 
b = 4 .3 - 4 . 6 ; c = 10 - 1 1 ; T = 40 - 48 . 
Female (Holotype): Length = 1,0 mm,; a = 60; 
b = 4.3; c = 12; V = 45. 
Description; Female; Body ventrally arcuate, more so 
in posterior region, slightly spiral. Cuticle marked by 
fine transverse striae. Lateral hypodermal chords 2/5 
as wide as body. Lip region conoid-rounded, smooth, 
continuous with body contour. Oesophagus enlarging in 
its posterior fifth to become two-third as wide as body. 
Plate 29. 
Figs. A-H« Alaimus hamulus n. sp. 
A. Anterior end of female. 
B. Head end of female, lateral, 
C. Head end of male, lateral. 
D. Basal oesophageal bulb of male. 
E. Tail end of male. 
F. Tail end of female. 
G. Transverse section through spicules. 
H, Vulvar region. 
Figs. I-L. Alaimus leptus n, sp. 
I. Head end of female. 
J. Posterior oesophageal region, 
K, Vulvar region, ventral, 
L. Tail end of female. 
i 
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Nerve r ing a l i t t l e pos te r io r to middle of neck. 
Oesophago-intestinal valve small , conoid. Excretory 
pore 25 - 28 microns from an te r io r end of body, Amphidial 
aper tures about five body widths from an te r io r end. 
Vulva a t ransverse s l i t ; vagina extending I /3 
in to body. Anterior branch of reproductive system 
absent . Oesophagus-vulva distance a l i t t l e l e s s than 
length of oesophagus. Ovary e longate , ref lexed. Rectum 
about anal body width long. Tail ven t r a l l y hooked, 
regular ly tapering except a t terminus where i t abruptly 
narrows to a sharp po in t ; 7 - 8 anal body widths long, 
MaleJ Oesophagus enlarging in i t s l a s t qua r t e r . 
Excretory pore 25 microns from an te r io r end. Spicules 
strongly cephalated, 10 microns long; a longi tudinal 
p a r t i t i o n wall dividing i t s lumen in to two equal chambers. 
Supplementary papi l lae f ive , anteriormost lying 75 microns 
sind the posteriormost 7 microns in front of cloaca. Body 
cu t i c l e in v e n t r o - l a t e r a l region swollen to give an 
impression of a bursa, Cloacal aperture oval , t ransverse , 
4 microns long. Tail ven t ra l ly arcuate , about 8 times 
anal body width long; terminus abruptly narrowed, pointed. 
Type hab i t a t and l o c a l i t y ; Collected from s o i l around 
roots of Ci t rus s inens i s at Dohad Gujarat S t a t e . 
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Distribution: Also collected from soil around roots of 
jack tree at Rampur (District head-quarter), U.P, and 
Apricot soil in Dehra Dun, U.P,, India. 
Relationship; Alaimus hamulus n, sp, comes close to 
h.* ^lissus Thome, 1939 and A, similis Thorne, 1939. 
From the former it can be differentiated in having a 
more posterior amphid, oesophagus not enlarging immediately 
behind nerve ring, a more posterior vulva and a ventrally 
hooked tail. It differs from A, similis in having a 
more robust anterior part of ossophagus, a more posterior 
vulva, an abruptly pointed tail terminus and in being 
bisexual. 
Alaimus leptus n, sp, 
(PI.29 , Figs. I - L) 
Measurements; 
Females (5): Length = 0.55 - 0,63 mm.; a = 46 -54; 
b = 3.7 - 4.2; c = 5.2 - 6.5; V = 43 ~ 45. 
Female (Holotype); Length = 0,63 mm,; a = 52; b = 5.7; 
c = 6; V = 44. 
Description; Female; Body spirally coiled when relaxed 
by gentle heat. Cuticle smooth, striae not marked o*rt. 
Lip region marked off from body by a depression, not much 
narrowed, anteriorly truncated, Amphids about 80 microns 
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from anterior end of body. Oesophagus about one-third 
as wide as body, enlarging at its last 1/6th to l/7th; 
enlarged part 20 - 24 by 6 - 8 microns. Nerve ring 
prominent, 100 microns from anterior end of body, 
Oesophago—intestinal valve small. 
Vulva a transverse slit, 6 microns or a little 
less than half the body width long; labia thick. Vulva-
oesophagus distance 48 - 58 microns,less than the neck 
length and 12 ~ 15 microns more than tail length. 
Anterior branch of reproductive organs absent, posterior 
normal. Rectum cuticularized, about anal body width long, 
anus prominent. Tail cylindrical with little tapering, 
ventrally arcuate in a semicircle, 15 times anal body 
width long; tail terminus conoid-rounded, 
Male: Not found. 
Type habitat and locality; Collected from soil around 
roots of Mangifera indica at Dohad, Gujarat State, 
Relationship; Alaimus leptus n, sp, oomes close to 
A, parvus Thorne, 1939 and A, thrixus n, sp, and differs 
in having an offset broadly truncated lip region and 
more cylindroid tapering tail. 
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Alaimus editorus n, sp» 
(PI. 30, Figs. A - E) 
Measurements; 
Females (5): Length = 0,52 - 0.62 mm.; a = 33 - 38; 
b = 4.3 - 4.5; c = 10 - 13; V = 45-47. 
Female (Holotype); Length = 0.61 mm.; a = 38; 
b = 4.T>; c = ^3*, V = 47. 
Descriptiont Body curved ventrally to assume a 'C 
form. Cuticle moderately thick, marked by fine transverse 
striae. Lip region smoothly rounded, slightly tapering 
anteriad, continuous with body contour. Excretory pore 
far forward, about 3 lip region widths from anterior 
end of body. Oesophagus about 2/7 as wide as body near 
middle of neck, enlarging in its last l/6 to l/7; 
enlargement 18 - 23 by 10 - 12 microns. Nerve ring a 
little posterior to middle of neck. Amphidial pores about 
a body width anterior and hemizonid a little behind nerve 
ring. Intestine with wide lumen and small refractive 
granules. 
Vulva transverse, leading into thick-walled 
vagina directed inward and backward. Reproductive 
organs single, posterior; ovary reflaxed more than half-
way back to vulva. Rectum about anal body width long, 
not prominently cuticularized, anus sometimes difficult 
Plate 30> 
Figs, A-E, Alaimus editorus n» sp, 
A. Head end of female. 
B. Vulvar region, 
C. Oesophageal region of female, 
D,E, Tails of females. 
Pigs, F-I. Alaimus medius n. sp, 
F» Head end of female, 
G, Oesophageal region of female, 
H, Vulvar region, 





to see. Tail uniformly tapering, only slightly 
ventrally arcuate, 5.5 - 6,5 times anal body width, 
tail end asymmetrical, rather abruptly narrowed to a 
pointed terminus, 
Male: Not found. 
Type habitat and locality; Collected from soil around 
roots of Citrus limon at Bhavnagar, Gujarat State, 
Relationship; Species related to Alaimus editorus n, sp, 
*^^ A» Pdnor Cobb, 1893; A. acutus Thorne, 1939 and 
^» striatus Loof, 1964, Prom A, minor it differs in 
having a short and narrower oesophagus (b = 3 in A, minor) 
and longer tail. From A, acutus it can be differentiated 
in having a shorter body, more posteriorly located 
vulva and less sharply tapering tail. It also differs 
from A, striatus by the absence of longitudinal striae 
and the tail having an asymmetrical, pointed terminus. 
Alaimus medius n, sp, 
(PI, 30, Figs, F - I) 
Measurements; 
Females (5): Length = 0,54 - 0,72 mm,; a = 43 - 47; 
b = 3.7 - 3.9; c = 7 - 8; V = 41 - 43-
Female (Holotype): Length = 0,7 mm,; a = 44; b = 3,8; 
c = 7.7; V = 42. 
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Description; Body only slightly ventrally arcuate, 
a little more in the posterior region. Cuticle smooth, 
with fine, faint transverse striae. Lateral hypodermal 
chords granulated, I/4 as wide as body. Lip region 
rounded, slightly tapering anteriorly, continuous with 
body contour, labial papillae indistinct. Oesophagus 
about 1/3 as wide as body near mid-neck, enlarging in 
its last fifth to a cylindrical bulb about twice body 
width long. Nerve ring prominent, a little behind middle 
of oesophagus, Amphidial apertures at 2/5 neck length. 
Excretory pore about 6 head widths from anterior end of 
body. 
Vulva a transverse slit, vagina short with thick 
cuticular lining. Only posterior branch of reproductive 
organs present. No spermatozoa in uterus, fiectum anal 
body width long, not prominently cuticularized. Tail 
regularly tapering to a rounded terminus, distal end 
hooked ventrally, 
Male: Not found. 
Type habitat and locality; Soil around roots of banana 
at Surrendranagar, Gujarat State. 
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Helationship; Alaimus medius n, sp, is related to 
A, glissus Thome, 1939; A, arcuatus Thorne, 1939 and 
A, parvTiS Thorne, 1939. From A. ^lissus and A« arcuatus 
it differs in having a shorter body, longer neck, a 
shorter enlargement of oesophagus and longer tail 
(oesophagus enlarging behind nerve ring, c = about 12 
in A. glissus and A, arcuatus), From A. parvus it can 
be differentiated in having a relatively longer neck, 
more posterior excretory pore and a hooked, rounded tail. 
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List of the plant and soil nematodes found in Gujarat State 
Name Host/Habitat Locality-
soil around roots 
Acrobeles sp. 
Aglenchus parvulus n.sp, 
Alaimus jaulasali n.sp. 
A. thrlxus n.sp, 
A, hamulus n.sp, 
A, leptus n.sp. 
A, editorus n.sp. 
A, medius n.sp, 
Amphidelus sp. 
Aphlenchus avenae Bast in , 
1865 
Aphelenchoides 
asterocaudatus Das, I960 













Cabbage Jamnagar, Rajkot 




Citrus sinensis Dohad 
Mangifera indica Dohad 
Citrus limon Bhavnagar 
Banana Surrendranagar 
Cynodon dactylon Baroda 
Citrus sinensis Jamnagar 
Sorgham vulgare Bhavnagar 
Coconut Junagadh 
Citrus sinensis Jamnagar,Dohad 
Cabbage Jamnagar 
Mangifera indica Jamnagar 
Citrus trees Jamnagar, Dohad, 
Bhavanagar, 
Mangifera indica Jamnagar 
Cabbage Jamnagar 
Citrus trees Surat 
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D, sublatum Heyns,1963 
D. brachyuruip n.sp, 
D. arcuatum n,sp» 






Discolaimus neosimlis n,sp. Cotton 
D, macrodorus n.sp. Cotton 
Discolaimoides insip;nis n.sp. Cotton 
D. minutus n.sp. Sorghum vulgare 
D. pseudobulbiferus n.sp, Mangifera indica 
Dorvlaimus sp. Citrus sinensis 
Cotton, Sorgham 
vulgare 
Ditylenchus citricola n.sp. Citrus sinensis 
D. minutus n.sp, 
Ditylenchus triformis 










H, neoformis n,sp, 

































Name Ko s t/Habi ta t s oi1 Lo callty 
around roots 
H» pulticinctus Banana 
TCobb, 1893) Golden,1956 
^' erythrinae (Zimmermann, 
T904} Golden, 1956 
Hemicriconemoides 
cocophilus (Loos,1949) 






Long;idorus punici n.sp* 
Me sodorylaimus sp. 
Mononchus sp, 
Nothotylenchus minutus n.sp. Cotton 










Par along! dorus citri 
(Siddiqi, 1959) 














Rotylenchus orientalis n,sp. Banana 


































X, americanuiE Cobb, 191 3 



















Gynodon dactylon Mehsana 
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